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Original Communications 

NUTRITION STUDY IN PREGNANCY- 

Dietary Analyses of Seven-Day Pood Intmce Records of 514 Preg- 
nant Women, Comparison of Actual Food Intakes With 
Variously Stated Requirements, and Relationship 
OF Pood Intake to Various Obstetric Factors 

Philip P. Willllms, M.D., and Florence G. Fralin, B.S. 
Philadelphia, Pa. 

(From the Prenatal Climes of the Preshyterian, Jewish and Philadelphia 

General Hospitals) 

T he dietary inadequacies discovered among the pregnant women in 
a group of patients followed at the Dental School of the University 
of Pennsylvania served as a stimulus to study the actual food intake 
of a large number of pregnant women in Philadelphia. We thought it 
well to compare the food intake of these Avomen with the variously stated 
allowances for pregnancy. We wished also to determine anj”- possible 
relationships betAveen dietary adequaej^ and A’^arious obstetidc factors, 
and complications of pregnancy. 

Our interest Avas further encouraged by the admission of a Avard 
patient Avith marked clinical pellagi’a, beriberi, and scui’a'j'- at the sixth 
month of her first pregnancy. These conditions had deAmloped during a 
period of two months of abstinence from all protein food and vegetables, 
unfortunately folloAAdng medical adAuce. On appropriate Autamin ther- 

*This study was made under a grant from the Selina B. McIIhenny Fund for 
Clinical Investigation in the Presbyterian Hospital in Philadelphia. 

Read, by invitation, at the Tliirteenth Annual Meeting of the Central Association of 
Obstetricians and Gynecologists, New Orleans. La., October 3, 1941. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their “Original Communications.” 
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apy the patient made a quick recovery, was observed in tlie clinic, and 
delivered at term a livin«- child, whose weight was slightlj’^ over five 
pounds. 

CASE MATERIAL 

The study included 514 women. They were selected in a general man- 
ner to represent several population, economic, racial, and nationality 
groups. While women were chosen from the jn’enatal clinics of the 
Jewish Hospital, Presbyterian Hospital and the Philadelphia General 
Hospital. White women from the private practices of three Phila- 
delphia obstetricians, and Italian women from the Starr Centre Pre- 
natal Clinic were also included. 

This group represented many sections of the City of Philadelphia 
and was regai’ded as aiipropriate to the problems encountered at the 
three hospitals. Statistically, however, the sampling was not accurate 
for the city as a whole. There was too large a percentage of negroes, 



Fig. 1. 


too large a pi’oportion of women in the lower age groups, too great a 
percentage of primigraviJas, and, finally, a disproportion between 
negroes and foreign-liorn. Probably too many were in the relief class, 
but at the time this study was begun the proportion, particularly among 
the negroes, was not as far wTong as it Avould be todajL 

ANALYSIS OF THE CASE MATERIAL 

There were 382 (74.3 per cent) white women and 132 (25.7) negro 
women; 436 (84.9 per cent) ward and 78 (15.1 per cent) private pa- 
tients. By order of pregnancy 271 (52.7 per cent) were primigravidas, 
121 (23.5 per cent) secundigravidas, 65 (12.6 per cent) tertigravidas, 
and 57 (11.2 per cent) other multigravidas, including five who had been 
pregnant ten or more times (Fig. 1). By stage of gestation, 42 (8.1 
per cent) women were in the first trimester; 243 (47.2 per cent) women 
were in the mid-trim ester ; 96 (18.7 per cent) women were in the 
seventh month; 81 (15.9 per cent) -women were in the eighth month, and 
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52 (10.1 per cent) women were in the ninth (Fig. 2). Pour luiiidred 
and twenty-six (83 per cent) women were American born; 88 (17 per 
cent) were foreign born; of the latter group 62 (12 per cent of the 
total) were Italian. 

Age groups showed the following divisions : 20 j’ears and under ; 
138 (26.8 per cent) ; 21 to 25 years, 152 women (29.6 per cent) ; 26 
to 30 years, 112 women (21.8 per cent); 31 to 35 years; 72 women 
(14.0 per cent) ; 36 years and over, 40 women (7.8 per cent) (Pig. 3). 

In the 243 parous women, 71 (29 per cent) had had complications in 
previous pregnancies, while 48 women (19.8 per cent) had had ab- 
normal labors. 

The economic .status of these Avomen was classified by the income per 
capita per Aveek, obtained by dividing the total Aveekly income liy the 
number of persons in the family. Stiebeling and Phipard^ investigated 
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Fig. 3. 


Fig. 4. 


the relationships betAveen food expenditures and income for families in 
A’^arions areas, basing income groups on specified sums spent for food. 
We applied their findings for the North Atlantic area; the groups 
from loAvest to highest, by per capita income per Aveek for AAdiite and 
negro Avomen are sIioaaui in Pig. 4. A large proportion of the negro 
Avomen (82 per cent) Avere in the loAA'est income bracket. The economic 
status of the Avhite patients has been classified in Table I. 

Fifty-five Avomen (10.9 per cent), not including those AAuth more than 
one complication, had toxemias of late pregnancy, characterized bj* 
albuminuria, edema, seA^ere headaches, or hypertension. Six (1.2 per 
cent) AA'omen had thju-otoxicosis, mostlj’ of mild degree. Ten (2 per 
cent) AVomen had ante-partum hemorrhage, placenta previa, or pre- 
mature separation of the placenta. PyelocA’stitis Avas an ante-partum 
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Table I. Economic Status (White Women) 


WEEKLY PER CAPITA I 

INCOME 1 

NUMBER OP CASES 

PER CENT OP WHITE 
W'OMEN 

Less than $4.88 1 

111 

29.1 

$ 4.89 to $ 6.48 1 

64 I 

16.8 

$ 6.49 to $ 8.09 

49 

12.8 

$ 8.10 to $ 8.88 

25 

6.5 

$ 8.89 to $11.96 

44 

11.5 

$11.97 and over 

89 

23.3 


382 

100.0 


complication in 5 patients (1 per cent), and an equal number had pelvic 
infections, i.e., reactivation of old salpingitis. Twenty-five other women 
(5 per cent) had medical complications of various types. Where 
multiple complications were present, toxemia was always a factor. The 
histories of the present pregnancies showed that at least 20 per cent of 
the patients had suffered moderate to marked nausea and vomiting. A 
similar distribution of other minor symptoms of early toxemia, such 
as paresthesias and muscle cramps, was recorded. 

The present pregnancy, 502 deliveries reported, ended in spontaneous 
delivery in 366 (72.9 per cent) women. Forceps deliveries, mostly 
prophylactic low or perineal forceps, terminated 100 (19.9 per cent) of 
the cases. There were 14 (2.8 per cent) breech deliveries, while cesarean 
section was resorted to in 19 women (3.8 per cent). Three other opera- 
tive deliveries were recorded ; internal podalic version, supravaginal 
hysterectomy, and cesarean section, on account of leiomyomas and an 
operative dilatation of the cervical canal. 

Of the 502 deliveries reported, 476 infants (95 per cent), were normal 
at birth. There were 4 stillbirths. Fourteen babies died during the 
mother’s stay in the hospital. There were 5 pairs of twins, and 2 mom 
sters. One stillbirth was premature and 10 neonatal deaths occurred 
in premature infants. 

The child’s weight was not recorded in 20 eases. Twenty-nine (5.8 
per cent) of the babies weighed less than 2,500 Gm. Two hundred and 
seventy-eight (56.3 per cent) showed between 2,500 and 3,499 Gm.; 
144 (29.2 per cent), 3,500 to 3,999 6m.; and 43 (8.3 per cent), 4,000 
to 5,400 Gm. 

Forty-seven of the women (9.4 per cent) presented sufficient febrile 
reaction of pelvic origin in the puerperium to be regarded as morbid, ac- 
cording to the standard proposed by the American Committee on Ma- 
ternal Welfare.- Extragenital infections accounted for puerperal 
morbidity in an additional 24 (4.8 per cent) women. 

In a total of 483 cases in which information was obtainable regard- 
ing lactation, 339 mothers (70.2 per cent) breast fed their offspring. 
Eighty-five (17.6 per cent) of the babies were formula fed during their 
stay in the hospitals, while 59 (12.2 per cent) were on breast feeding 
with supplemental formula. 

METHODS OP COLLECTING DATA 

jNIethods of collecting dietary information fall into two major cate- 
gories; (1) Those methods which make use of weighed diets and 
(2) those which depend upon the estimation of foods actually eaten. 
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There are, of course, variations in each classification. Weighed diets 
have many advantages. They are accurate, and tliey minimize human 
errors, especiallj% those due to lack of intelligence in the subjects stud- 
ied. Measured diets are economical and practical. Many patients do 
not use scales accurate!}* without supervision, and many are too poor 
to own or buy them. There are various forms of measured diets. They 
extend from the very general method of checking food by articles rather 
than by servings, to the more precise method of measuring foods with 
ordinary household equipment. 

There are several types of food records which employ the measured 
diet method and which rely upon the memory and integrity of the pa- 
tient for information. Some are questionnaires, filled out by the worker 
as she questions the informant regarding her food intake for one or two 
days. Others are more general and require the patient only to list the 
number of servings, daily or weekly, of various classes of food. Still 
others cover a longer period of time and seek meal-to-meal information. 
These emphasize food actually eaten, rather than food purchased, and 
give a better picture of the individual's food habits. If the patient 
records the meal immediately after she has eaten it, the possibibties of 
omission are lessened. Again, those food records which cover a longer 
time naturally give more information about food habits. 

The food record form which we used was designed to include space 
for all food eaten during seven days. A nutritionist explained to each 
woman how to fill in the record properly. She was instructed to write 
down in detail all foods eaten each day, including regular meals and all 
food taken between meals. The kinds of each food were to be specified, 
as well as the amounts in household measures. Milk and other liquids of 
food value were measured in an eight-ounce measuring cup and recorded 
in ounces. To illustrate the method, all foods eaten during that day up 
to the time of the interview were recorded for the patient. Her weight 
and height, without shoes, were recorded at the first visit. When she 
returned the food record after seven days, all items were checked care- 
fully with her and necessary corrections or additions were made. The 
record was then analyzed and the food values were obtained chiefiy from 
“Food Values of Portions Commonly Served.”^ By dividing the total 
value of the food record by seven, we were able to obtain the average 
daily food intake of each patient. 

At the outset of the study in 1939, the vitamin A and the vitamin C 
values expressed in international units were not available for a great 
many foods, and those figures w^hich were available presented wide 
ranges of variation. It was then decided to use the values expressed 
in Sherman units for vitamins A and C without attempting to convert 
them into international units. Later, however, when the analyses had 
been complete, we applied the conversion factors employed by Stiebeling 
and Phipard in order to make the study more comparable udth tlie 



6 


AjMERICAN journai, or obstetrics axd gynecology 


findings of other surveys. Vitamin A values were divided by 2 to 
obtain international units, and vitamin C lvalues were inultiidied liy 10. 
Twenty Sherman units per milligram were allowed when converting 
these figures to ascorbic acid. TJie values for vitamin and D were 
expressed in international units and for vitamin G (riboflavin) in 
Sherman units from the lieginning of the study. 

FOOD FINDINGS 

Calories . — The caloric allowance during pregnancy is an unsettled 
question. On account of the increased metabolic processes of pregnancy 
one would naturally expect an increased need, but the decreased ac- 
tivities of these women might indicate a lower allowance. Most au- 
thorities, however, state that 2,500 calories are the average allowance 
for pregnant women.^' ^ According to the Report of the Technical Com- 

PtRCENTA(iE DlSIRffiUIlOM Of CALORIC INTAKE 
40- 



THAH TO TO TO OR 

1500 1993 2499 2999 NIore 
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N R.C.A,l».OWANCE Z 500 CAt-ORItS 
Fig. 5. 


mission on Nutrition of the Health Organization of the League of Na- 
tions, requirements of pregnant women should be calculated as for 
normal adult women with an additional allowance for activity. 

In our study of 514 food records most of the diets (83.9 per cent) 
ranged below 2,500 calories (Fig. 5). Two hundred and forty-two 
(47.1 per cent) had an intake below 2,000 calories; 189 (36.8 per cent), 
ranged between 2,000 to 2,499. Of the eighty-three Avomen (16.1 per 
cent) Avhose diets produced 2,500 calories or above, 67 ivere between 
2,500 and 2,999 calories, 14 between 3,000 and 3,499, and 2 had intakes 
aliove 3,500 calories. For the group as a Avhole the average intake Avas 
2,013 calories ; for the AAdiite AA'omen it Avas 2,034, and for negroes 1,953. 

Protein . — Protein is constantly needed through life for its part in 
vital processes. Its importance during pregnancy and lactation should 
emphasized. The amino acids, derived from metabolism of proteins, 
are used in groAiUli and tissue repair and after passing through the 
placenta by simple diffusion, are used bj" the fetus as available tissue- 
building material.® A sufficient protein intake in late pregnancy is 
believed to influence lactation Avith respect to quality and quantity ot 
milk produced. 
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Restriction in protein intake in the pregnant woman lowers the 
nitrogen level, depletes body tissues and leads to nutritional edema. 
Anemia, poor mnsele tone, lowered resistance, and insufficient lactation 
may also result from protein deficiency. 

The protein allowance for the normal human adult has been set at 
1 Gm. per kilogram of body weight.^- ® The protein intake recommended 
for the latter half of pregnancy is 1.5 Gm. per kilogram of body 
weight.^ The National Research Council, in its recommended daily al- 
lowances for specific nutrients, states that 85 Gm. should be the daily 
intake for the average pregnant woman. 


PERCtNTA&L DlSIR\ftUT\OM OfACTOMpROTEW 



N.H..C. Allowance 85&rams 
Fig. 6. 
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Fig. 7. 


Most of the patients (86.9 per cent) in the group studied received 
less than 85 Gm. of proteins per day, the average was 66 Gm. (Fig. 6). 
When expressed in terms of desired bodj”^ weight, 92.7 per cent of the 
series received less than the estimated requirement of 1.5 Gm. of pro- 
teins p er kilogram (Fig. 7). The average was 1.1 Gm.'^ 

*P6sireci body weiglit was based on height and weight tables for women of the U. S. 
Public Health Service. To this weight was added an allowance for the stage of preg- 
nancy. A gain of 3 pounds per month was allowed each month after the third The 
variations from desired weights are shown in Fig. S. 
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Fats and Carbohydrates . — ^Fats and carbohydrates were regarded 
merely as sources of energy. If fat should provide 35 per cent of the 
calories in the human diets, then the diets studied went far above that 
figure. Ninety-one and four-tenths per cent of the women were con- 
suming diets containing 35 per cent or more calories in the form of fat. 
The median intake of fat was 41 per cent fat calories. The median 
carbohydrate intake was 230 Gm. 

Calcium and Phosphorxis . — The skeletal development of the fetal 
body and maintenance of the integrity of maternal bony structure are 
more dependent upon calcium and phosphorus than upon any other in- 
organic substance. Experiments on domestic and laboratory animals 
have demonstrated that pregnancy and lactation create extra demands 
upon the calcium and phosphorus reserves of the mother. The utiliza- 
tion and absorption of calcium and phosphorus are determined by 
several factors. The most important are calcium-phosphorus ratio, 
amount of vitamin D available, quantit.y of fat available, and acid- 
base balance.^’ " 


PER.CENT^e^E• Dl5TR,ie>UTION 
Variktion Prow Desir&d YJe-\G\HT 



Or.Mov- % % Kohmav % % % OH.M0HC 

5tiow Bclow bcLow Asove Above Above Abovl- 

8 . 


The requirement for calcium as recommended by the League of 
Nations is 0.75 Gm. daily for the normal adult. Pregnancj'’ increases 
the need to 1.5 Gm. per day.® 

Where a calcium adequacy exists in the diet, the presence of an ade- 
quate amount of phosphorus usually can be assumed. The phosphorus 
allowances of Stiebeling and Phipard^ of 1.32 Gm. per day for all adults 
of 20 years and over may be accepted as reflecting approximately optimal 
nutrition of this element. 

In our study we found only 15 patients (2.9 per cent) who had calcium 
intakes of 1.5 Gm. or more per day (Pig. 9 ). The average calcium intake 
was 0.7 Gm. The phosphorus intake was 1.3 Gm. or more per day in 
369 (71.8 per cent) ; the average was 1.1 Gm. 

Iro7i . — Iron participates in hemoglobin formation and consequently 
in the transportation of oxygen. The needs of the pregnant woman 
are accentuated bj^ the demands of her growing organism, the develop- 
ing fetus and the necessity for additional storage in the fetus. 

Tlie daily adult allowance of iron is believed to range from 12 to 15 
mg.® Pregnancy increases the demand, and the allowances vary from 
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15^ to 20 mg.® Only 30 women (5.8 per cent) had an intake of 15 
mg. or more (Fig. 10) , and the average intake was 10.3 mg. 

Vitamin A . — The chief fnnetions of vitamin A in human nutrition in 
the light of deficiency manifestations are: to maintain the integrity of 
epithelial tissues; to promote growth, fertility, and reproduction; to 
promote good tooth structure; to increase resistance to infections; and 
to regenerate visual purple. 

The allowance of vitamin A is dependent upon the weight of the in- 
dividual. The need in pregnancy is increased on account of accelerated 
metabolic activities of mother and growing fetus. 

PEI^caNT^6E Distribution 
Or- \R0N \NT^KE 


PERCEMTAige D15IR\&UT\0N 
Or- Calcium \ntak,e 



Less 0.60 0.80 1.00 1.50 

THAN TO TO TO OIJ 

0.60 0.73 0.93 1.49 More 

GigAvNlS 

N.RC. Allowance 1.5 Qm. 
Pis'. 9. 



Less 10.0 15.0 

THAN TO OR 

10.0 14.3 Morc- 

Millk^rams 

N R.C Allowance IS Mg,. 
Pig. 10. 


PERCENTAGE: OlSTRI&UTlON 

Or Vitamin (k \nta'A’£ 



International Units 
N.R.C Alloxnance 6000 l.U. 

Pig. 11. 


The allowance for adults, 20 years and over, has been given as 6,000 
international units^ and 5,000 international units.® The allowance for 
pregnancy has been stated by the National Research Council as 6,000 
international units and by Stiebeling and Phipard^ as 7,500 international 
units, while the League of Nations suggests 9,000 international units. 

We found that only 18 (3.5 jier cent) of the women in this series 
were recehung this much or more per day. In fact, the intake of more 
than half of the group was only 2,000 to 4,000 units (Fig. 11). The 
median was 2,700 units. 
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Vitamin (Thiamin ). — It is generally accepted that vitamin 

plaj'S an important role in the functioning of every cell rather than in 
the activity of a special organ or tissue system. Its storage is limited 
and daily replacements must be made. Deficiency in vitamin Bj may 
lead to symptoms of varying degree, from the extreme clinical states 
such as beriberi, to the less well-defined sjuidrome of fatigue, loss of 
appetite, and other gastrointestinal symptoms, headache and mild nen- 
ritic symptoms. 

The requirement of vitamin Bj bears a distinct relationship both to 
caloric intake and body weiglit. CowgilB" estimated that the minimum 
requirement for a normal human adult is approximately 10 international 
units per 100 calories, or 300 to 350 units per day. This is equivalent 
to about 1 mg. of thiamin chloride. Increased requirements during 
pregnancy are conditioned principally by the demands of the fetus and 
the increased metabolism of the mother. 


PtgcuuTAGit DisuyaunosOr- VnAWwfi, 
^ iHTAYt -VJUH TH\^W^ntQ^)WA\.tUT5 



>nterna,tion/>.v.Uh\ts 


Uss 0.e> 0.9 \.Z 1.5 \.6 

TH(kM TO TO TO TO OR 

0.6 O.S l,\ l.A 1.7 MoUfc 

MiuligiRams-Thiandn 
N.R.C. Alv-owknct- 600 I. U 

Fig. 12. 


The League of Nations^ suggested the daily pregnancy requirement 
of vitamin at 150 to 250 international units and the National Research 
CounciP recommends 1.8 mg. thiamin chloi’ide (approximately 600 
international units vitamin Bi). 

Our findings showed that only 9 women (1.8 per cent) received 600 
or more international units a day (Fig. 12). More than half of the 
women had an intake of from 250 to 400 international units daily. The 
median was 340 units. 

Vitamin C (Ascorbic Acid ). — The most important function of vitamin 
C is to control the proper cementing of intercellular material. A de- 
ficiency is usually first manifested in tissues, such as teeth, bones, and 
cartilage, and a severe inadequacj'^ gives rise to scurvjL Its role m 
combating infections cannot be overlooked. The need for vitamin C 
is increased during pregnancy on account of the parasitic action of 
the fetus. 

Daily allowances of vitamin C have been recommended as TO mg. for 
the moderately active adult woman by the National Research Council.*’ 
The allowance for the latter half of pregnancy is 100 mg. of ascorbic 
acid. The recommendation of the League of Nations’* for this vitamin 



UNIVERSITY OF WASHINGTON 
SCHOOL OF NURSING 
HARBORVIEW DIVISION, 

mLLIAJIS FRALIN: NUTRITIOFT STUDA" IN PREGNANCY 11 

is 870 to 1120 international units, or approximatelj^ 44 to 56 mg. of 
ascorbic acid. 

In this series adequate vitamin C was furnished in the diets of only 
45 patients (8.8 per cent) (Fig. 13). Over one-half received from 
30 to 70 mg. of ascorbic acid. The median was 53 mg. 

Vitamin G (Riboflavin ). — Numerous physiologic roles have been at- 
tributed to vitamin G (riboflavin), but the one which has been agreed 
upon liy most authorities is concerned udth oxidation processes of the 
cell. Gross lack of vitamin G in the human being often accompanies 
other vitamin deficiencies and is characterized chiefly by lesions at 
the angles of the mouth, at the alae of the nose and on the ears. Be- 
cause riboflavin acts in part as an enzyme concerned with the metabolism 
of carbohydrates its allowance has been based on caloric intake. 

PERCENtA&E Distribution Of 
^0- Ascorbic Acid Intake 



Millk^raivis 
N.R..C.A\.\.owanc6 IOOMg,. 

Pig. 13. 
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Pig'. 14. 


The National Eesearch Council® has set the allowance for a mod- 
erately active, 70 kilogram man, consuming 3,000 calories daily, at 2.7 
mg. For pregnant women, these authorities have defined an allowance 
of 2.5 mg., presuming that there is an intalce of 2,500 calories. Stiebeling 
and Phipard,^ although they state no recommendation for pregnancy, 
suggest 1.8 mg. of riboflamn (600 Sherman units) as the daily allow- 
ance for an adult of 20 years or over. 

We compared the vitamin G (riboflavin) intake of the group ‘wfith 
the Council allowance of 2.5 mg. (approximately 833 Sherman units), 
and found that only S women (1.6 per cent) were receiifing that much 
(Pig. 14). Over one-half of tlie group were consuming'^ 300 to 500 
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Sherman units (approximately 0.9 to 1.5 mg. of riboflavin). The 
average was 420 Sherman units (1.3 mg.). 

Vitamin D . — ^^^itamin D is necessary for the proper formation of bones 
and teeth by reason of its regulation of calcium and phosphorus utiliza- 
tion. Vitamin D deficiency contributes to the rickets of early childhood. 
The prematurely born baby requires twice the amount of vitamin D as 
a full-term babj^ to prevent the deA’elopment of rickets.^^ From this fact 
it appears that the need of the woman in late pregnancy is increased. 

There is lack of agreement as to the requirement of this vitamin for 
all age groups, except infanej'’ and very young children, although the 
League of Nations^ recommended 340 international units of vitamin D 
daily for pregnant and lactating women. To protect a pregnant woman 
against any possible vitamin D inadequacy, Park^- suggests an intake 
of 800 international units daily. The Council recommends 400 to 800 
units. 

It is not possible to measure the amount of vitamin D received by 
the women of this group, because the amount of sunshine they received 
was a variable and unmeasurable quantity. According to the few 
available vitamin D values for foods, these women received amounts 
vaiying from none to 140 international units daily. The frequent use 
of vitamin D concentrates in all classes of pregnant women insures for 
a certain proportion a sufficient amount of this factor. 

ECONOjMIC status and CORRELATIONS 

As previously stated, the economic status of these women was 
classified by the weekly per capita income, and the totals in each group 
were given, 

Stiebeling and Phipard^ found that certain trends in consumption of 
different food factors were appai*ent when correlated with the economic 
status. They noted a definite increase in the intake of calories, protein 
calcium, iron, vitamins A, B, and G, and nicotinic acid among the white 
families in the North Atlantic Cities. 

McCanee, Widdowson and Vernon-Roe,^^ in their study of the diets 
of pregnant women in England, found that at different economic levels 
the intake of calories, fat, and carbohydrate Avas little affected by income. 
The intake of protein, calcium, phosphorus, iron, and vitamin B rose 
steadily with increased income. 

Our findings, after correlating certain food factors with economic 
status, are discussed in the following paragraphs (Fig. 15). 

Because a large proportion (82 per cent) of the negro women were 
in the loAvest economic group, we did not find it feasible to make anj'' 
correlations with income. 

The average energy intake among the negroes was 1,953 calories. In 
the white women the average caloric intake was greater in the highest 
income group than in the lowest income group. The rise, however, was 
not steady and, therefore, not significant. 

The average protein intake in the negro group was 70 Gm. Among 
the white women of the lowest income group the average protein intake 
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was 64 Gm. There was a steadj’- rise to the highest income group whose 
average was 69 Gm. 

The intake of carbohydrate and of fat was not affected by income. 

Calcium intake, when correlated with economic status, showed an in- 
crease among the white women from lowest to highest income groups 
from 0.7 to 0.9 Gm. The average intake of calcium among the negroes, 
0.6 Gm., was lower than that of the economically lowest white group. 

There was a slight rise in iron intake Avith increasing income. The 
average for all groups Avas approximately 10 mg. 

In the Avhite group vitamin A intake rose from a median of 2,500 in- 
ternational units in the loAvest to 3,000 units in the uppermost economic 
bracket. The negro group had a median intake of 2,600 units. 


Economic Status And Sevgrai- Pood Pactors 
382 ’White Women 



Economic Status- Wec-klv Per Capita Incomes 

I- Leas Than ^4 68 4- 8 10-666 

Z - 4.86 -6 48 5- 6.6S-I136 

3- 643 - 6 03 6- II37 0rN\orc 

Fig. 15. 


The intake of vitamin in the AAdiite Avomen increased from 320 
international units in the loAvest group to 390 units in the highest. The 
median for the negro group Avas 320 units. 

The intake of ascorbic acid rose from 46 mg. in the loAvest group to 78 
mg. in the highest. The median for the negroes u^as 41 mg. 

The intake of vitamin G (riboflavin) definitely folloAved the increase 
in income in Avhite Avomen from 390 Sherman units in loAvest group to 
490 in the highest. The median for the negroes was 400 units. 

COJIPLICATIONS OF PREGNANCY 

To determine the influence of nutritional deficiencies on some com- 
plications of pregnancy and childbirth, Ave have made certain correla- 
tions. 

In the group AAnth no complications of pregnancy, 392 Avomen, the 
median intake of protein AA’as 66 Gm. ; in the group Avith various com- 
plications, including toxemia, the median intake Avas 65 Gm. 
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TOXEMIA 

In view of the fact that protein deficiencies have been regarded liy 
some as a possilile etiologic factor in toxemias of pregnancy throngli 
their infinence on protein metabolism, or on serum proteins, we have 
correlated protein intake with the presence of toxemia. There were 
60 cases of toxemia of late pregnancy: 46 were mild pre-eclampsia, 6 
were severe pre-eclampsia, and 8 were hypertensive cardiovascular 
disease. The median protein intake for this group of toxemias was 67 
Gm. Since in the normal group ive found protein intakes as low as 30 
Gm., and since in the toxemia group the most severe eases did not .show 
the lowest protein intake, onr findings do not bear out the above-men- 
tioned theoiy. Comparing the normal and toxemic groups on the basis 
of grams of protein per kilogram of desired body weight, we found the 
same lack of positive correlation, and this held true also for vitamins 
A and B, the other food factors correlated. 

There were too few eases of abortion and iiemorrhage, pyelitis, and 
cystitis, and intercurrent infections to warrant definite conclusions. 

In eases which presented a history of nausea and vomiting in early 
months of pregnancy, or who complained of numbness, fatigue and 
muscle spasm during the latter months of pregnancy, there was an aver- 
age intake of 400 international units of vitamin Bi, wliile 84 per cent of 
this group had an intake lielow the pregnancy standard of 600 units 
of vitamin Bi. 

PREMATURITY 

In the 502 eases for which delivery records were available, 29 children 
weighing less than 2,500 Gm. each were born singly, and 3 sets of twins 
had birth weights below this level. Eighteen of the premature birtlis 
could be explained by obstetric or medical complications, such as sj^h- 
ilis, toxemia, and rheumatic heart disease. One premature twin de- 
livery could be explained by premature separation of the placenta. In 
the 11 cases in which no explanation could be found for the single pre- 
mature birth, the average protein intake was 63.6 Gm. In the 2 sets of 
twins, where no cause other than the multiple pregnancy existed, the 
maternal intake of protein ivas 60 and 61 Gm., respectively. If one 
compares these figures with the average protein intake of the entire 
group, which was 66 Gm., it is hardly likely, concluding from this small 
series, that protein deficiency plays a part in the production of pre- 
mature labor. 

We were not able to prove any relationship between prematuritj^ and 
vitamin A deficiency, since the median intake for tlie motliers of pre- 
mature babies was 3,100 international units, slightly higher than the 
median for the entire series. 


STILLBIRTHS 

Foui' of tJie 2 n’egnancies in this series terminated in stillborn fetuses. 
All could be explained by obstetric complications. 

NEONATAL DEATHS 

Fourteen neonatal deaths occurred in the series. The weights of the 
babies ranged from 500 to 3,500 6m. Ten of the 14 weighed less than 
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2,500 Gm. Obstetric factors, such as birth injury, toxemia,^ premature 
separation of the placenta, monstrosity, myoma, and pelvic infection 
accounted for 10, heart disease and syphilis for tAvo, while two others 
were unexplained. In the 2 cases where no medical or obstetric factor 
could be found to explain the premature delivery and neonatal death, 
the diets of the mothers were markedly deficient. These Gvo instances, 
however, do not warrant any conclusion as to a relationship betAveen 
neonatal death and poor eating habits. 

AA’EIGHT OF INFANTS 

No correlation could be obtained betAveen the Aveight of the infant and 
dietary intake. We are inclined to agree Avith Adair^^ AAdio saj^s, “the 
birth Aveight does not seem to be materially increased by abundant 
nutriment nor is the reduction significant except in actual maternal 
deficiency diets.” 

MORBIDITY 

Seventy-one Avomen Avere morbid after delivery. An analysis of the 
diets of these Avomen shoAved that in protein and vitamin A and C intake 
they Avere not markedly different from tlie remainder of the group. 

LACTATION 

The storage of nitrogen in the latter part of pregnancy is essential 
for adequate lactation, according to Coons and Blunt,^® and a sufficient 
intake of protein is necessary to insure such storage. We Avanted to 
knoAV Avhether those Avomen AAffio Avere able to nurse their babies had a 
higher protein intake than those Avho did not. Tlie 339 aa'Iio nursed 
their babies, the 85 AAffiose babies Avere formula fed, and the 59 Avhose 
babies had supplementary feedings, all shoAved practically similar pro- 
tein intake. There Avas a slight increase in the protein intake of the 
mothers whose babies Avere formula fed, and the data Avere investigated 
for possible relationship between lactation and economic status, but no 
definite conclusions Avere reached. 

NORMAL GROUP 

It Avas felt desirable to evaluate the food intake of those Avomen AAffio 
experienced an apparently normal reproductiA^e process and to com- 
pare it Avith the AAffiole series. The selection of this group depended 
upon several factors; normal pregnancy Avith no major complications, 
normal, spontaneous delivery, prophylactic Ioav forceps, or manual 
assistance in a breech, and a normal child AAmighing from 2,500 to 4,500 
Gm., AAdiich Avas breast fed during the hospital stay. Tavo hundred and 
fifty Avomen comprised this group. When Ave compared their dietary 
adequacy AAdth that of the entire 514 Avomen, Ave found no variation in 
the intake of protein, calories, calcium, iron, vitamins A, Bj, C, and G. 
The mere fact that a group of Avomen on a diet Avell beloAV the recom- 
mended alloAvances for good nutrition bore normal children after an ap- 
parently normal pregnancy and Avere able to nurse them during a short 
obseiwation period does not signify that the standards are being set too 
high. Rather, let us presume that this is another instance of compensa- 
tion by nature in its effort to produce living offspring. Only a lono-- 
range study could determine the ultimate effect of a poor diet upmi 
both mother and child. 
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DISCUSSION • 

Our analysis of diets consumed by 514 women in the maternity 
services of three Philadelphia hospitals shows that errors in food habits, 
and inadequate diets were the rule (Fig. 16). This could be attributed 
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Pig. 17. 

ill many instances to poor economic circumstances, but often where the 
income was not low, a lack of knowledge or a disregard of values was 
responsible for poor diets. 

When we applied the yardstick of nutrition of the National Eesearch 
Council to the assembled data, we found only 10 diets (approximate!}^ 
2 per cent) met all the requirements and could be termed good (Fig. 17). 
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A fair diet, between optimal and minimal standards, Avas found in 209 
instances (41 per cent) (Pig-. IS). The remainder, 295 (57 per cent) 
diets, Avere beloAv the minimal requirements in sufficient number of items 
that Ave classed them as poor (Pig. 19). Where one item alone was 
markedly out of line, calcium deficiency Avas the most frequently en- 
countered. In establishing a set of minimum standards from the yard- 
stick of nutrition of the Council AAm folloAA^ed a procedure previously 
used by Stiebeling and Phipard.^ Thus the allowances for vitamins Avere 
reduced 50 per cent, and for protein and minerals 33 per cent. 


Pi;S(C[-NTAqE DISTRIBUTION OF CCONONllC GROUPS 


In The 209 Fair Diets 
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Fig. 19. 


Similar instances of bad dietary liabits during pregnancy have been 
noted other observers. 

Burke'® found only one-fifth of the prenatal cases she studied in 
Boston met the optimal requirements for calcium, and not one case had 
an excellent protein intake. Teel" found more than one-half of the 
dietary liistories of a small group in Boston deficient in A'itamin C. 
Tompkins'® obseiu-ed in Philadelphia an ai’erage intake of onlv 50 
Gm. of protein in a group of scA'cral hundred prenatal eases. This Ioav 
protein intake AA*as associated A\-ith an excess intake of carbohydrate. 
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In a study of the diets of mothers of congenitally deformed children 
in Philadelphia, Murphy and Bowes’® found marked deficiencies in 
protective foods. In Maryland, Leamy®® noted that 40 per cent of a 
group of prenatal cases at one county clinic had an intake of less than 
1,000 calories a day, and that only 4 per cent had enough iron in the 
diet. From another district in Maryland, Whitsitt®’ states that over 
20 per cent of the prenatal cases showed from borderline to frank anemia 
on a food intake in which the main articles were hog meat, white bread, 
potatoes, corn syrup, cabbage, and dried beans. Milk, butter, eggs, 
green vegetables, and fruit were notably absent. Ross and his co- 
workers'® refer to an equally unbalanced, typically pellagra-producing 
diet common among pregnant women in some districts of North Carolina. 
McCance and others’® in England, noted a deficiency in minerals and in 
total calories in the diets of pregnant women at various economic levels. 
Ebbs,®® of Toronto, found that over one-half of a group of 400 pregnant 
women were consuming diets which he classified as poor. 

Such evidence points to a wide prevalence of dietary deficiency among 
pregnant women. It has recently been announced that the physical 
examinations of the first million men conducted under Selective Service 
caused 133,000 to be re.ieeted as unfit for military service from disabilities 
directly or indirectly connected with nutrition. If a certain percentage 
of such disabilities in the inductees could be attributed to malnutrition, 
and we could assume its incipieney in poor prenatal nutrition, then it 
behooves us to improve the nutritional status of the next generation. 

Education and improvement of economic status are important factors 
in improving the situation of widespread dietarj^ deficiency in preg- 
nancy. The question of increased income is a problem we do not feel 
relevant to this paper. We feel assured that through the agency of the 
Surplus Marketing Administration Avith its Stamp Plan for the distribu- 
tion of certain protecti\'e foods, and its school luncheon program much 
good is being accomplished. Particularly, is this true among the tAventy 
million of onr population on relief AA'hose average meal, September, 
1940, cost five cents, and Avhose average Aveekly food expenditure Avas 
one dollar. 

In the employed Avage earner group the entire family and the size of 
the food budget must be considered carefully in providing an adequate 
diet for pregnant mothers Avithout depriAung the other members. Simple 
and loAv cost diets may be arranged AAdiieh proAude adequate intake in 
practieallj'’ all nutritive factors. The Children’s Bureau by means of 
poster and pamphlet, “Prenatal Care,” liaA^e described tAAm such diets. 
An analysis of these diets sIioaa’^s their content (Table II). 

The factor of education is a paramount one in the population as a 
Avhole. The problem as it affects us as obstetricians may be summed up 
in a statement by Burked® “There is no period in life (the prenatal 
period) Avhere effective and intelligent nutrition teaching AA'ould result 
in greater gains to national health. The reason for this is threefold: 
first, it Avould result in improA'ed maternal health and loAvered maternal 
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Table II 



CHILDREN ’S 
BUREAU 

POSTER 

‘ ‘ PRENATAL 
CARE ’ ’ 
PAMPHLET 

NATIONAL 

RESEARCH 

COUNCIL 

Protein (Gm.) 

92 

95 

85 

Calories 

2,614 

2,559 

2,500 

Calcium (Gm.) 

1.5 

1.6 

1.5 

Iron (mg.) 

16 

20 

15 

Vitamin A (I.U.) 

5,785 

8,675 

6,000 

Vitamin B, (LIT.) 

500 

492 

600 

Ascorbic acid (mg.) 

59 

71 

100 

Vitamin D (I.II.) j 

84 

130 

400-800 

Riboflavin (mg.) I 

1.9 

2.3 

1 2.5 


mortality; second, it would bring about marked improvement in child 
health and development ; third, it would also bring about improved nutri- 
tion of the family as a whole.” 

Research is needed in this problem for more accurate determination 
of the optimum and minimum requirements of the food factors as well 
as the conditions which modify their absorption and utilization in preg- 
nancy and lactation. Long term studies with adequate parallel control 
groups will be necessary to determine the ultimate results in both mother 
and child. In this respect we realize the limitations of a short run study 
which we present. 

To promote a general improvement of maternal welfare, medical 
groups must support and continue to support the national nutrition 
programs noiv being outlined and instituted. They should lead in in- 
dividual investigations and more detailed studies in their own areas. 

SUaiMARY 

1. The diets of 514 pregnant women were analyzed with the result 
that only 10 could be termed good, 209 fair, and 295 poor. Thej’- fell 
much below the standard in all elements when compared with the recom- 
mended dietary allowances of the National Research Council. 

2. Caloric, carbohydrate, and fat intake were found to be unaffected 
by income. The intake of vitamin A, vitamin Bj, ascorbic acid, and 
rilioflavin rose with the income. Protein, calcium, and iron showed a 
slight rise with increased income. 

3. This small series did not show any positive relationship between 
dietary adequacy and the occurrence of certain complications of preg- 
nancy and childbirth, (a) There was no evidence that toxemia occurs in 
the presence of insufficient protein, vitamin A or vitamin Bj intake, (b) 
There were not enough cases of abortion, hemorrhage, pyelitis and 
cystitis, and intercurrent infections to justify any conclusions, (e) 
Protein deficiency did not seem responsible for the production of pre- 
mature labor in a sliort series of cases. Tlie same may be said for 
vitamin A. (d) The number of neonatal deaths and stilli)irths was too 
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small to show any positive relationship to dietary inadequacy, (e) The 
diets of those women who were morbid after delivery did not differ 
markedly from the remainder of the group with respect to protein, 
vitamin A, or vitamin C intake, (f) Protein intake apparently had no 
bearing on the ability of tlie women to nurse their babies during the 
hospital stay. 

4. Eighty-four per cent of a group who presented a history of nausea 
and vomiting in early pregnancy liad an intake below the pregnancy 
standard of 600 units of vitamin Bj. 

5. Two hundred and fifty women in the series experienced an ap- 
parently normal reproductive process. Tlieir food intake showed no 
variation from that of the entire group of 514. 

We are grateful to Mrs. Anna DePlanter Bowes, Dr. Pauline Beery Mack, 
Dr. B. P. Custer, and Dr. E. D. Burdick for tlieir viilued technical assistance, to Dr. 
P. A. Miller and to Dr. B. Hark for clinical material, and to the social service staffs 
of the three hospitals where the study was conducted, for their cooperation. 
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A CLINICAL EVALUATION OF FETAL 
ELECTROCARDIOGRAPHY 

A Study op 100 Cases by a New Technique and an Improved 

Instrument 

Phineas Bernstein, M.D., and Hubert Mann, M.D., New York, N. Y. 
(From the Prenatal Clinic, Sydenham Hospital) 

T he recording of fetal heart beats by electrocardiography, while 
devoid of diagnostic significance with regard to intrinsic cardiac 
lesions in the fetus, is fast becoming a useful procedure in obstetrics. 
The technique and instruments employed in this study and our uniform 
success in obtaining clear records of fetal heart action seem to warrant 
the addition of this test to the obstetric diagnostic armamentarium. 
The description of a new technique, by Avhieh many previous pitfalls and 
difficulties are avoided, warrants publication. This study of 100 con- 
secutive, full-term pregnancies terminating in natural labor, yields a 
normal fetal electrocardiographic standard that is of value to the ob- 
stetrician. Many of the obstetric abnormalities encountered are briefly 
mentioned but no statistical use has been made of this material. 

Cremer,^ in 1906, successfully accomplished fetal electrocardiography 
when the electrocardiograph was new. His accurate records of the fetal 
heart in utero showed promise of a new diagnostic aid in obstetrics. 
Cremer’s achievement was followed by a long period during which in- 
vestigators failed to obtain satisfactory fetal electrocardiograms; and not 
until 1930, when IMaekawa and Toyoshima- took advantage of improve- 
ments in electrocardiographic instruments, did the subject become really 
ripe for further study. In the past ten years numerous records of the 
fetal heart have been published and various techniques have been out- 
lined. 

The technical difficulties involved liave been of two kinds : namelj’, 
the limitations of the electrocardiograph, and tlie limitations of the sub- 
ject. The instrument used was formerly cumbersome, and not suf- 
ficiently sensitive to record satisfactory fetal curves. In 1925, the first 
portable machine was manufactured;^ and in 1932, an improved eleetro- 
cardiograplP combining light weight, increased sensitivity, and accurate 
performance was introduced by one of us. This insti’ument has been 
developed into the commonly used “Cardiette,” an amplifier type of 
instrument, which has found general acceptance. For the speeial pur- 
pose of this study, the makers of the “Cardiette” have furnished us with 
an unusually sensitive, improved instrument, which, without sacrificing 
accuracy and portability, is capable of deflections up to 6 cm. per 
millivolt, approximately six times the standard sensitivity of the old 
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string galvanometer. Without such increased sensitivity fetal deflections 
are so small as to he almost impercejitilfle. AVith this instrument, the 
use of a pre-amplifler or any additional amplifying device is unneces- 
sary. 

The limitations of the suli.iect luive prcsenled a difficult problem to 
investigators. The fetus, not directly accessible for electrocardiographic 
study, is enclosed wilhin the maternal body and cannot be isolated 
from electrical effects produced by the maternal heart, respiratory 
muscles, skeletal muscles, etc. Tlie use of an electrode applied to the 
cervix through the vagina, or of a rectal electrode, presents obvious dis- 
advantages, and can scarcely be developed into a useful routine pro- 
cedure. Emplo.yment of the standard limb leads of tlie mother has 
several disadvantages. Elaborate precautions must be taken to secure 
relaxation and minimize muscle tremor. AVith increased instrumental 



Pig. 1. — Fetal electrocardiograms recorded by the improved method, five days be- 
fore delivery. The maternal rate is approximately 64 and the fetal rate 155. The up- 
per curve was recorded with electrodes in the second position and the lower curve ■'Vitn 
the electrodes in the third position. Standardization is 6 cm. per millivolt. Time is 
in fifths and twenty-fifths of a second. 


sensitivity, slight muscle tremors, imperceptible, in the standard 
electrocardiogram, become evident and impair the record. In addition, 
the maternal electrocardiogram becomes so enlarged that the smaller 
fetal deflections are overshadowed and difficult to observe. Most of these 
difficulties have been overcome by applying electrodes directly to the 
abdomen of the mother. AA^ith the technic]ue to be described, no pro- 
longed period of rest or relaxation is necessary. Tremors due to skeletal 
muscle are generally absent. The maternal electrocardiogram is so re- 
duced in size that even with maximum instrumental sensitivity, it does 
not overshadow the fetal deflections. The method presents no complica- 
tions or difficulties, and offers no possible danger to mother or child. It 
is eminently suitable as a routine method of fetal electrocardiography, 
its superiority to other methods being demonstrated by our success m 
recording fetal curves, not merely during the last forty daj^s before de- 
livery, but as early as the fourth month of gestation. The clarity with 
which fetal electrocardiograms may be recorded by our method is illus- 
trated in Pig. 1. 
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TECHNIQUE 

This method, developed by Mann,'' is carried ont as follows •. The pa- 
tient reclines comfortably on an examining table, couch, or bed, either 
flat or with the head slig'htlj^ elevated. Smoking, gum chewing, talking, 
and other nervous stimulation, such as the presence of observers, strong 
lights, loud sounds, etc., should be eliminated. Corsets or heavy girdles 
should he removed but light elastic underwear does not interfere and, in 
fact, may help to hold one electrode in place. 

The lower abdomen is exposed and standard electrocardiograph elec- 
trodes are applied after rubbing the skin with the usual electrode paste. 
These electrodes are applied in succession in the following six positions : 

The electrodes are covered with a towel or sheet and their position is 
maintained by the patient's hands, which rest lightly on the sheet. 
The loAver electrode, Avhich is placed beloAv the umbilical level, can often 
be kept in place by elastic underwear. The right arm wire of the electro- 
eardiogi'aph is connected only to the upper electrode in positions a, h, c, 
and to the right electrode only, in positions d, e, f. The left arm Avire is 
connected to the other electrode. The instrument is set on Lead I and 
about thirty mateiTial deflections are recorded, the first 15 AA'ith a sensi- 
tivity of 3 cm. per millivolt, and the remaining 15 A\dth a sensitiAuty of 
6 cm. per millivolt. These 30 beats are recorded continuously Avithout 
stopping the camera, the change in .sensitivity being accomplished by 
simplj’- advancing the sensitivity control to its maximum position after 
half the record has been taken. Standard millivolt deflections are 
recorded in the customary manner. In the sixth or last record, it has 
also been our custom to introduce a signal at five-second intei’Amls, 
measured Avith a stop Avatch, in order to check on the accuracy of the 
time markings. Occasionally, Avitli rapid maternal heart rates, it may be 
advisable to record more than 30 lieats ; and conversely, if the rate is very 
sloAv, feAver than 30 beats may lie recorded. HoAi'ever, generally, 30 beats 
Avill proAude a long enough record to enable the fetal deflections to be 
counted for tAventy seconds, so that the fetal rate can be determined Avith 
reasonable accuracy. Occasionally, a A^ery uerAmus or apprehenshm pa- 
tient may be unable to relax and the record may be technicallj’^ unsatis- 
factory. In such cases, it has been our custom to proceed exactly as 
usual Avith the recording. Upon the patient’s next visit, the electro- 
cardiogram is repeated and the patient, having become more familiar 
Avith the routine, is invariably more cooperative. An occasional patient 
may display constant tremor of the large muscles, unusually deep 
respiration or a persistently rapid heart rate in spite of manifest 'mental 
and physical relaxation. In only 2 of the 100 patients did these syn- 
dromes frustrate our efforts; in one case there Avas a muscular tremor 
Avith tachycardia, and in the other, a somatic tremor Avith deep respira- 
tion. One of these patients Avas cardiographed only once and the other 
only tAvice, and had greater persistence been employed, final success 
could have undoubtedly been achieA'ed. 

CLINICAL STUDIES 

The material for study consisted of successive, unselected patients 
attending the prenatal clinic. Each patient Avas cardiographed. As a 
rule, they did not present themselves until the fifth or sixth month of 
gestation, but 13 patients Avere seen before the fifth month. They were 
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observed in the clinic until parturition; 90 of the birth records were 
obtained from onr own obstetric department and 10 from the other in- 
stitutions where the labors took place. All premature, abnormal and 
cesarean section deliveries were excluded. Only full-term patients w'ith 



Fig. 2. — The six electrode positions as applied in succession in tlie new technique. 
A, B, and G are longitudinal and D, E, and F arc transverse. Electrodes are covered 
witli a towel or sheet. 




Pig. 3. — Electrocardiograms obtained during the last eighty days of pregnant- 
Numerals at left indicate the number of days before delivery when the graph 
taken. Maternal deflections are large and slow, widely spaced. Fetal deflections, 
cated by arrows, are smaller and more rapid. Standardization is 6 cm. per miHivon- 


spontaneous labors, who delivered normal babies, were taken into ac- 
count. Thus, our electrocardiograms tvere obtained at accurately de- 
termined time intervals before labor. The records and tables, compiled 
from this unselected group of normal gravidities, therefore, may be 
offered as an acceptable standard for normal fetal electrocardiography. 
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Sixtj-eight of the women in this series ^yere negroes and 31 were 
white. (One negro woman was eleetroeardiographed throughout two 
consecntiYe pregnancies.) The ages ranged from sixteen to forty with 
an average age of about t'wenty-six years. There were 32 first preg- 
nancies, 29 second, 13 third, 14 fourth, 4 fifth, 5 sixth, and one instance 
each of seventh, eightli, and tenth pregnancies. 
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Fig. 4 , — Electrocardiograms obtained between the eighty-fifth and one hundred and 
eighty-fifth day before delivery. The lowermost curve was the earliest obtained, 185 
days before delivery. This pregnancy is not admitted to this series, since it was 
terminated by cesarean section, one day after the inception of labor. Standardization 
is 0 cm. per millivolt. 


Fifty-five male children and 45 female children were delivered. 
Eighty-two instances of left occipitoanterior position, 14 of right 
occipitoanterior, and four breech presentations are tabulated from the 
records. All the mothers and children left the hospital in good health. 

Of our 100 patients, onlj^ two failed to exhibit a satisfactory fetal 
curve at some time during pregnancy; one of these was cardiographed 
only once and the other twice. Both these patients showed marked 
muscle tremor; in addition one shov'ed unusually deep respiratory ex- 
cursions and the other had a sinus taclij’-cardia with a rate of about 124. 
A total of 153 electrocardiograms were taken, the maximum number of 
records of any patient being 4. 
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Of these records, 116 (75.8 per cent) showed definite fetal deflections 
sufficiently clear to permit accurate determination of the fetal lieart 
rate. Thirty-seven (24.2 per cent) did not show satisfactory fetal 
deflections and were considered negative. Ninety-eight of the 100 pa- 
tients showed one or more satisfactory fetal curves. Figs. 2 and 3 illus- 
trate typical curves obtained in the last seven lunar montiis of preg- 
nancy. 

The earliest electrocardiograms, four in number, taken in the third 
lunar month, were all negative. Of 9 records taken in the fourth lunar 
month, 11 (61 per cent) of 18 records .showed definite fetal deflections. 
In the sixth lunar month, 28 out of 29 (96.5 per cent) curves Avere satis- 
factory. In the seventli, the proportion of positive cmwes decreased 
someAA'hat, namely, 14 out of 19 (73.7 per cent); in the eighth month, 
only 14 out of 26 (53.8 per cent) tests were positive. This sharp drop 
arouses some speculation as to its cause. In the ninth and tenth lunar 
months, the high proportion of positive curves reappeared, -26 (96.3 per 
cent) of 27 graphs and 20 (95.2 ])er cent) out of 21 graphs, respectively. 
These findings are presented in Table I. 


Table I. Showing Results op Electrocardiography From Third to Tenth 

Lunar Months 


lunar jionth 

3rd 

4Tn 

5th 

Gth 

7th 

8th 

9th 

10th 

Total records taken 

4 

9 

18 

29 

19 

26 

27 

21 

Positive fetal E.C.G. 

0 

3 

11 

28 

14 

14 

26 

20 

Negative fetal E.C.G. 

4 

6 

7 

1 

5 

12 

1 

1 

Per cent positive 

0 

33 

61 

96.5 

73.7 

53.8 

96.3 

95.2 


DISCUSSION 

It is interesting that previous investigators in this field report success- 
ful fetal records only in the ninth and tenth lunar months. The pro- 
gressive decline of successful results from 96.5 per cent in the sixth 
month to 73.7 per cent in the seventh month and to 53.8 per cent in the 
eighth month is difficult to explain, Avhereas, in retrospect, the sudden 
drop from the high percentages in the tenth and ninth months to the 
loAv value in the eighth month might lead one to believe that successful 
electrocardiograms Avould be increasingly more difficult to obtain in pa- 
tients during the early months of pregnancy. That this is incorrect is 
clearly shoAvn bj^ the high percentages observed during the months of 
the previous trimester. HoAvever, tests during the first trimester of 
pregnancy shoAV a definitely Ioav pei’centage of successful electrocardio- 
grams (no readings obtained in the third month) in spite of our at- 
tempts to obtain these early records Avith the neAV instrument and im- 
proved technique. We reasonably conclude, therefore, that, under the 
present neAV technique, electrocardiography after the fourth lunar month 
of pregnancy is practicable. 

Table I sIioavs that of the 101 records from the fourth month to the 
eighth month inclusive, 70, or 69.3 per cent, shoAved positive fetal curves, 
and during the last tAVO lunar months, 46 out of 48 results were success- 
ful, a percentage of 96. During the entire interval from the fourth to 
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the tenth lunar months, the percentage of success is 77.86 per cent. 
Thus, the high incidence (96 per cent) of success in the last two lunar 
months, and, indeed, the faii’ly high percentage (77.9 per cent) of visible 
fetal curves obtained during the entire interval, namely, from the fourth 
to the tenth lunar months, inclusive, Avould seem to warrant the use of 
electrocardiography in obstetric work. 

The reason why fetal electrocardiograms are not as readily obtainable 
in certain months, offers interesting material for speculation. Failure 
to obtain fetal curves during the third lunar month is understandable 
when one considers the small size of the eaiij’^ fetal heart, and the fact 
that the fundus at this stage of development is not in contact with the 
anterior abdominal wail. During the fourth lunar month of gestation, 
the fetal heart approaches the size of 1 cm. and the surrounding uterine 
fundus begins to project above the bony pelvis and is at the same time 
in more constant contact with the anterior abdominal wall. Thus, better 
contact with the abdominal wall as well as fetal growth, account for the 
higher percentage of clear fetal heart curves. 

It follows also that with the continued increase, month by month, in 
the size of the fetus and the uterus, a progressively higher degree of 
successful electrocardiograms should be obtained. We are at a loss, how- 
ever, to explain the spectacular decrease in the eighth month to a 53.8 
per cent incidence. The explanatoiy conjecture, that during this month 
a relative or sudden increase in amniotic fluid might insulate the fetus 
and “short circuit” its electi’ieal output, would seem inadequate, since 
several electrocardiograms taken in a case of fetal gastroschisis with a 
3,000 e.c. hydramnios were indisputably clear and successful. On the 
contrary, however, in another instance of h 3 '^dramnios (with twins), the 
fetal heart rate was unobtainable ly electroeardiograply during the 
eighth month of pregnane 3 ^ Notwithstanding the former instance, our 
general experiences would lead us to believe that a fetus close to the 
abdominal wall presents the optimum condition for successful electro- 
cardiography. 

This studj" permits us to investigate statisticallj^ the question of rela- 
tionship between the fetal heart rate and sex. The average heart rate 
of the 55 male fetuses recorded in our series was 148.7 beats per minute; 
and the average rate of the 43 female fetuses was exaetlj'- the same. 
Evident^, an averaging of fetal heart rates gives no indication of the 
sex of the child. In order to break these figures do\™ for a more de- 
tailed analysis, a chart was constructed (Fig. 5). In this chart, male 
and female, negro and white children are designated bj" S3'mbolieall.y 
marked black and white circles, indicating the respective heart rates and 
time in days before deliverj", at which the record was taken. No tend- 
ency toward correlation between rate, sex, or color is observed. It seems 
logical to conclude, therefore, that the fetal heart rate offers no evidence 
as to the sex of the child. 
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A study of Pig. 5 does, iiowever, give us some iuteresting information 
about the relation of the fetal heart to the duration of pregnane}". The 
simple average fetal rate in the last six lunar months of pregnancy 
declines gradually from a maximum of about 165 beats per minute in the 
fourth month to about 138 in the eightli lunar month, following which 
there is a rise of a few points in tlie last two montlis of pregnancy. 
This is also indicated in the cliart by the broad line, whieli delineates 
weighted average rate. It is obvious from a glance at tlie chart that the 
spread or individual variation from this average is wide and tliat con- 
clusions drawn from the average rate sliould be applied to tlie individual 
heart with caution. 
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Fig:. 5. — Recording of negro and white fetal heart rates in both males and 
in the last six and one-half months of pregnancy. The weighted average line !„ 

a definite and slowly progressive decrease in the fetal heart rate as delivery aaie 
approached. The fetal rate bears no relationship to sex or color. 


The question of the relationship between fetal and maternal heait 
rates may also be subjected to statistical study. The impression that 
the fetal and maternal rates generally bear some simple ratio or mathe- 
matical relation to each other, is not substantiated. This is demonstrated 
in Pig. 6. 

Pig. 6 illustrates graphically the Amrious maternal and fetal rates in 
our series. Each line represents a single, synelironous determination oi 
a fetal and maternal heart rate. The upper end of the line indicates tJie 
fetal heart rate; and the lov'er end of the line indicates the maternal 
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rate. The length of the line, therefore, indicates the difference in rate 
between fetal and maternal hearts. Our chart shows that there is no 
constant difference in rate between fetal and maternal heart rates, that 
rapid fetal rates are not indicative of slow maternal rates. Inspection 
of the chart will show that there is no tendency toward any constant 
ratio or correlation between fetal and maternal rates. 

Abnormal conditions in the mother or fetus were encountered during 
this investigation. Such cases are not included in the preceding charts 
and tables but are bere reported separately. 

Cesarean operation was performed in five instances. These patients 
all showed positive fetal electrocardiograms. Pseudocyesis at the meno- 
pause simulated pregnancy, as did a large ovarian tumor and fibroid 



Fig. 6. — Synchronous maternal and fetal heart rates are represented by each line 
for every reading. The upper end indicates the fetal rate and tlie lower end, the ma- 
ternal heart rate. Note complete absence of constant relationship. 


uterus, and a missed abortion. These three patients had negative fetal 
electrocardiograms. In four instances, fetal movements were not felt 
by the mother, and the fetal heart was inaudible to several physicians; 
but the fetal electrocardiograms were positive. These four patients all 
had viable babies. 

Two patients had negative fetal electrocardiograms in the fifth month, 
and aborted macerated gestational products a short while later. One 
patient, who delivered a viable fetus prematurely at 215 days, had a 
positive fetal electrocardiogram. Another patient with jaundice, who 
prematurely delivei’ed a baby weighing 2 pounds, 7 ounces, had a posi- 
tive fetal electrocardiogram. In another case, two electrocardiograms 
taken forty-two and six days before labor, showed a rate of 172 and 
232 beats per minute, respectively. The patient had an unsuspected 
gastroehisis fetalis with hydramnios. One patient, whose baby was still- 
born, at term, had positive fetal electrocardiograms 138 and 110 days 
before delivery. The time of death may, therefore, lie fixed after the 
one hundred and tenth day before delivery. 
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One patient, who had had a previous cesarean section before delivery, 
became sick with vague abdominal symptoms in the seventh month. The 
electrocardiogram was negative. Ten days later, cesarean delivery of a 
dead fetus through a ruptured uterus was performed. One patient had 
twins. Electrocardiograms taken on the day of delivery showed two 
sets of fetal deflections. The record was a poor one since tlie mother 
was having labor pains. 

Since the completion of tliis work and while this paper was being writ- 
ten, 14 of our patients have delivered spontaneously. All fourteen had 
positive fetal electrocardiograms. None of tliese, however, arc included 
in this series. 

Cardiac arrhythmias in the mothers were rather rare except for the 
usual sinus and respiratory ai’rhythmias of varying degree. In two in- 
stances, ventricular extrasystoles were recorded, and one patient ex- 
hibited transient sinus block, without any evidence of cardiac distress. 
The fetal heart rates generally showed a moderate degree of sinus 
arrhythmia, the rate on successive counts varying by as much as 30 
beats per minute with an average fluctuation of about 10 beats per 
minute. In two instances, the record was strongly suggestive of fetal 
extrasystoles, although the exact nature of the extrasystole could not be 
detei'mined. In one instance, the fetus exhibited a varying degree of 
partial block with a rate ranging from 144 per minute to as low as 63 
per minute. After birth, this baby exhibited no cardiac abnormality. 
The anomaly, ectopia cordis, produced peculiar electrocardiograms. 

CONCLUSIONS AND SUMMARY 

In summarizing the results described in the preceding pages, the fol- 
lowing conclusions may be stated: 

1. A fair sample, consisting of the first 100 consecutive full-term 
pregnancies, terminated by normal labors, was studied. In this sample, 
an almost equal number of parous and nulliparous, white and negro 
women of all ages, is found. Vertex presentations singularly occurred 
in all but 4 cases. The number of male and female infants was almost 
similar. 

2. Constancy of method, technique, and personal error was maintained 
since all tests were performed by one of the authors. 

3. A cursory outline of historical data is briefly mentioned along with 
the technical difficulties previously experienced. 

4. A new technique, describing variations in position of electrodes as 
well as the small convenient portable electrocardiographic instrument, 
is described. Several complications, inherent physical disturbances, 
which may alter or obstruct clear recordings, are pointed out. Gen- 
erally, larger, more obese women yielded inferior electrocardiograms. 

5. Only two patients of the entire group failed to exhibit satisfactory 
fetal curves at some time during pregnancy. 
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6. Ninety-eight out of 100 patients showed one or more satisfactory 
curves. The maximum number of records of any single patient was 4. 

7. Seventy-five per cent of 153 tests performed on 100 patients showed 
clear-cut curves. Those which were not clear were considered negative. 

8. No positive electrocardiograms were obtainable earlier than the 
fourth lunar month. In this month, 33 per cent of 9 readings were posi- 
tive. In the third month no records were successful. 

9. The individual monthly percentages of positive results ranged from 
53.8 to 96.5 per cent. The average of all monthly percentages, from the 
fourth to tenth lunar months, inclusive, was 77.86 per cent. 

10. In the last two months combined, it is significant that a total of 
48 readings yielded 96 per cent positive readings. 

11. The fetal heart rate is no index as to the fetal sex, since both sexes 
averaged 148.7 beats per minute. No coiTelation between the rate and 
color of the fetus is found. 

12. There was a tendency for a gradual but definite decline in the 
fetal heart rate to the eighth lunar month; from then on to delivery 
there was a slight rise. The duration of the pregnancy in any instance 
cannot be estimated by the rate. 

13. Fetal and maternal rates cannot be correlated; a ehange in one 
did not necessarily accompany a corresponding alteration in the other. 

14. The electrocardiogram furnished a reliable diagnostic test in 
pseudoeyesis of the menopause, suspected pregnancy due to amenorrhea 
with a large fibroid and huge ovarian cyst, as well as a missed abortion. 

15. Electrocardiograms successfully indicated fetal viability in 4 in- 
stances in which fetal movements were not felt and in which the fetal 
heart was inaudible. 

16. The presence of multiple pregnancies was accurately diagnosed 
in one case. 

17. A marked fate increase in two cardiograms taken thirty -five days 
apart within six weeks of lalior, proved to be due to an unsuspected 
anomaly, gastrosehisis fetalis with hydramnios.® 

18. In another teratologic birth, thoracoabdominoschisis with an- 
eneephalus, in which the apex of the fetal heart was dravui cephalad 
in a 180° version bj^ congenital adhesions, the T-waves were inverted. 
Tliis suggests the possibility of determining a breech presentation. 

19. Generally, fetal hearts show sinus arrhythmias and occasionally 
show extrasystoles and varying degi’ees of partial block. 

20. Intrauterine anomalies usually produce peculiar electrocardio- 
grams in which the rate shows a marked rapidity. 

21. Before cesarean section is performed in instances of doubtful 
viability, an electrocardiogram is indicated. 

22. Electrocardiography with the above technique and new instrument 
was found by us to be a practicable procedure in all pregnancies between 
tlie fourth and tenth lunar months. 
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GLOMERULAR FILTRATION AND RENAL BLOOD FLOW IN 
THE TOXEMIAS OF PREGNANCY 

L. V. Dill, M.D., C. E. Isenhour, M.A., J. F. Cadden, M.A., and 
N. K. Schaffer, Ph.D., Ne\y York, N. Y. 

(From the Beparimcnt of Ohstetrics and Gynecoloyy, Cornell Unhwrsity iledical 
College, and- ihe New York Eoapifal) 

S INCE Smith, Goldring' and Chasis’ dc-scribed the use of "diodrast’ 
at low plasma levels for measuring “effective renal blood flow” this 
test has been used in several laboratories and has been found to have 
definite bearing on several clinietil entities in wliicli the kidney was 
suspected but in whicli previously known renal function tests were found 
to be noi'mal, namely “essential” hypertension and arteriolar disease.' 

The use of inulin as a measurement of glomerular filtration in man® 
has also added markedly to the physiologic ex])loration of renal function 
and has proved of value in differentiating parenchymatous renal disease 
from arteriolar disease.^ 

Diodrast in the pregnant woman was first used by Chesley,® who was 
trying to demonstrate a relationship of ‘ ‘ the toxemias ’ ’ to the hyperten- 
sive diseases of the nonpregnant patient.® He was unable to find an}' 
evidence of decreased renal blood flow in patients with “toxemias ot 
pregnancy.” A similar work was done by Corcoran and Page,' who 
found significant alteration in blood flow in some of these patients and 
also found in some of them a noticeably decreased inulin clearance. 
Welsh, Wellen, and Taylor® have recently shown that in ante-partum 
patients the inulin clearance is decreased and the diodrast clearance 
normal or high, and that post partum both clearance values fall. 

Because of the high incidence of hj'pertension following the “toxemia 
syndrome,” we consider it unlikely that the diseases are entirely un- 
related; therefore this previous work has been repeated in an effort to 
classify the clinical stages noted and to show thereby the relationship 
of “the toxemias” to the hypertensive diseases of the nonpregnant pa- 
tient. 

materials and methods 

Thirty patients were included in this series, and the abnormal patients 
were classified by the nomenclature recently adoiited by the American 
Committee on Mateimal Health.® 
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Eight patients who were within one month of term, had had no pre- 
vious history of hypertension or toxemia of pregnaney, and Avho had 
had no elevation of blood pressure, changes in the retinal vessels or al- 
buminuria during this pregnancy were used as normal controls. 

Ten patients who had albuminuria of more than 2 Gm. per day, 
hypertension, in most cases also edema and a rapid weight gain, but who 
had no antecedent history of “toxemia of pregnaney” or of hyperten- 
sion, and whose retinal vessels showed no more than spasm were classi- 
fied as patients having “severe pre-eclampsia.” 

Ten patients who had hypertension of moderate to marked degree, 
some of whom had albuminuria of mild to moderate degree, and who 
had a previous history of hypertension, eye ground changes, and who 
usually had had previous “toxemic” pregnancies were classified as 
having “hj’-pertensive disease.” 

All clearances were run by the same individual and a standard tech- 
nique was used: 

One thousand cubic centimeters of Avater were given by mouth the 
night preceding the test, and 200 c.e. were given at 5 :00, 5 :30, and 
6:00 on the following morning. The bladder Avas eatheterized at 6:00 
A.M. AAuth a No. 14 soft rubber catheter and an intravenous drip started 
at 4 c.e. per minute containing 500 c.c. of 5 per cent glucose, 15 c.e. 
of 10 per cent inulin" and 15 c.c. of diodrast.f In order to attain an 
immediate high blood level, a priming solution of 10 c.e. of 10 per cent 
inulin solution and 1 c.e. of diodrast AA'as given as the drip Avas started. 
After a fifteen- to tAventy-minute period had elapsed to alloAv the blood 
and urine to reach an equilibrium, the bladder Avas inflated Avith 50 to 
100 c.e. of air three times to expel the remaining urine. Prom this last 
expulsion of air to the last expulsion at the end of the clearance, the 
time AA'as accurately measured to the closest one-half minute. The clear- 
ance periods AA^ei’e Amried in length in inverse proportion to the urine 
floAv and an effort Avas made to secure around 80 to 120 c.c. of ui’ine. 
The usual ante-partum clearance lasted on normal or hypertensh’^e pa- 
tients from ten to thirty minutes and on toxemic patients from twenty 
to sixty minutes. Post partum all clearances Avere run from ten to 
tAventy minutes. Three clearances Avere run on each patient consecu- 
tNely in this manner and no attempt AA^as made to keep the urine floAV 
maximum. 


Several difficulties have been encountered in doing clearances on 
Avomen at term. “Pockets” of urine may accumulate in the bladder, 
Avhich can be found and expressed only Avith difficulty and Avhich can 
be missed. It has also been noted in patients AA'ith pre-eclampsia and 
occasionally in the normal that adequate urine tloAvs are impossible to 
attain. Therefore, Ave have run cleai-ances at Ioav urine fioAA's on our 
normal controls and have found that accurate clearances are not ob- 
tained for some patients until 1 c.e. a minute and sometimes more has 


♦Inulin was obtained from the Pfanstielil Company, AA’aukegan, Illinois. 

tAA'e wish to thank the AATnthrop Chemical Company, X'ew York for mrt 
diodrast used in this study. 
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been reached. For this reason, no clearances were figured in the totals 
where urine flows were less than 1 c.e. per minute, unless they could 
be checked by comparable values at adequate flows. 

Blood samples were taken in the middle of the first and third clear- 
ances and values interpolated for the blood values of the second clear- 
ance. 


Plasma was used in all determinations except urea which was done on 
whole blood. The plasma and urine were precipitated by the Somogjd 
technique after incubating each with yeast^ for one and one-half hours 
or more at 37° C. Inulin was determined by the method of Alving, 
Rubin, and Miller.^" Diodrast in the earlier experiments was deter- 
. mined by Rolf and White’s” method by hand cooking each tube (we 
found that the water bath method in our hands did not give constant 
results). The extraction factor for the blood by this method was con- 
sidered 86 per cent. The later diodrast determinations were done by 
Alpert’s” method. Urea was determined by the manometric method of 
Van Slyke.^® 


The filtration fraction was determined by 


Inulin clearance 
Diodrast clearance’ 


the 


renal blood flow by 


Diodrast clearance 
1 - Hematocrit 


Total serum proteins were 


done on most patients. 

All clearances were rejected which failed to check within 10 per cent 
of the mean for all three clearances run at the same time. However, 
in cases in which one of the tests was known to be technically incorrect, 
this one test was discarded. Where doubt existed as to the validity 
of the results, clearances were generally checked on another day. 

All clearances were calculated on the basis of 1.73 square meters of 
ideal surface area. 


RESULTS 

Normal . — The inulin clearance on the normal pregnant patient aver- 
aged 116.1 ± 16.9 c.e. per minute (90 to 158 c.c. per minute). There 
are no inulin clearances available in the literature at this time, but this 
figure corresponds well with those for normal women reported by 
Goldring, Chasis, Ranges, and Smith” as 118.7 ± 17.5 c.c. per minute. 
Post partum we found that the normal inulin clearance rose to 139.3 ± 
16.1 c.c. per minute (98 to 170 c.c. per minute). (Table I.) 

The diodrast clearance in the normal ante-partum patient was found 
to be 636.5 ± 145.4 c.c. per minute (445 to 860 c.c. per minute), which 
cox'responds to Chesley ’s® 610 c.c. per minute and that found in normal 
nonpregnant persons by Goldring^'* of 600.4 + 87 c.e. per minute. Posf 
pai'tum this clearance was found to be altered insignificantly and the 
mean xvas 630.1 + 90.7 c.c. per minute (438 to 870 c.c, per minute). 

The renal blood flow was found to be 950.0 ± 236.7 c.c. per minute 
(670 to 1,380 c.c. per minute). This seems slightly higher than that 

*We wisl) to thank the Fleischmann Company of New York for supplies of starrh- 
free yeast used in this study. 
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•All values marked with an asterisk are not included in the calculations of the mean because of low urine flows. All values are reported as maximal 
clearances. 

fin all tables the first line for each patient represents findings ante partum and the second line findings post partum. 
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reported by Chesley, but only because approximately half of liis pa- 
rents had a moderate to sevei'e anemia (hematocrit 26 to 31.7 per cent). 

I’enal blood flow aimraged 979.8 ± 185. S c.e. per minute 
(680 to 1,425 c.e. per minute). 

The filtration fraction was found to average 0.176 (0.15 to 0.29) ante 
partum and 0.234 (0.16 to 0.36) post partum in these normal patients. 

Brea clearances averaged 96.2 ± 23.2 c.e. per minute (76.6 to 
158.1 c.e. per minute) ante partum, and 100.5 ± 25.7 c.e. per minute 
post partum. 

1 1 e-eclmnpsia . — In patients with the clinical diagnosis of pre-eelamp- 
sia, the inulin clearance ante partum was found to be 84.0 ± 35.3 c.c. 
per minute, which represents a significant decrease. The range, how- 
noted to be quite wide (24 to 160 c.e. per minute) and one- 
third of these cases had a normal cleai'anee. One was definitely elevated 
aboTC normal. It is noted that patients with a moderate elevation of 
blood pressure and severe albuminuria usually have a low urine flow 
and a low inulin clearance, although not ivitliout exception (Table II). 



Fig. 1. Diodrast and inulin clearances in 3 cases of liypertensive disease throughout 

the period of gestation. 


The diodrast clearance in these jiatients is found to average 680.1 ± 
283 c.c. per minute, and to be characteristically normal. A wider 
variation is noted here than in the normal (178 to 1,440 c.c. per minute) 
but 50 per cent are easily within normal range. 

The filtration fraction is moderately reduced and a few very low 
values are noted. The urea clearance is definitely depressed (75.1 ± 
18 c.c. per minute) ; the range is probably of no value since a large 
number of our determinations had to be discarded because the aug- 
mentation limit of the urea clearance was below the urine flow. 

Post partum we noted a rise in inulin clearance (105.1 + 38.5 c.c. 
per minute) such as that in the normal patient, but still not to normal 
levels. The distribution is wider than normal (35 to 164 c.e. per minute) 
although the range is normal in more than half of the cases and in them 
there is a definite tendency toward “high normal” values. 

diodrast clearance post partum shows a definite fall (481.9 ± 
1(9.0 c.c. per minute); here the range is wide (268 to 810 c.e. per 



Table IL Summary op the Data on Patients AVitii the Clinical Diagnosis op Pre-eclampsia 
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minute) but half the values are definitely low. A concomitant fall in the 
renal flow was noted (745.7 ± 192.6 c.c. per minute). 

The filtration fraction is normal in average and range. 

Urea clearance values tend toward normal but are still below normal 
post-partum values. 

Hypertensive Disease . — The inulin clearance in this group also shows 
a noticeable reduction (87.0 + 34.2 c.c. per minute) and the range is 
quite wide (12 to 154 c.c. per minute); almost one-half of the cases 
are definitely low. The lowest clearances were obtained in those patients 
having albuminuria and low urine flows. It is noticeable that two of 
these patients had a relatively severe type of arteriolar disease (one 
had hemorrhages in the eye grounds, severe albuminuria and a long 
history of hypertension and the other 28 years old had a pressure 
early in pregnancy of 200/130 mm. Hg), yet each had an entirely 
different clinical course and clearance value. 

The diodrast clearances show a definite depression in the ante-partum 
period (514.8 ± 234.3 c.c. per minute) and the range of values is quite 
great (130 to 1,090 c.c. per minute) but more than half are definitely 
low and only one shows a high value (Table III). 

The renal blood flow is depressed both ante partum and post partum 
(693.8 ± 414 and 710.2 ± 193 c.c. per minute). 

The filtration fraction is elevated to 0.228 and the range is quite great 
(0.06-0.41) and most of these values are definitely elevated. When this 
value is very low there is always also a large decrease in renal blood flow. 

The urea clearance is definitely depressed both ante partum and post 
partum, approximately equivalent to the value noted in patients with 
pre-eclampsia in the post-partum period (88.4 and 89.0 c.c. per minute) 
but is not so low as the value found in this group ante partum (95.0 
as compared to 75.1 c.c. per minute), 

DISCUSSION 

It seems obvious from this and previous studies'’ ® that the ante- 
partum inulin clearance is reduced in patients with pre-eclampsia and 
also in those with hypertensive disease. Eenal blood flow in the pre- 
eclamptic patients is characteristically normal in the ante-partum period, 
while in the hypertensive group this value is definitely reduced. 

Post partum the inulin clearances in both groups tend to return to 
normal, but the renal blood flow is reduced in both the pre-eclamptie 
and hypertensive groups, almost equally in amount. 

The filtration fraction, which has been stressed by Corcoran," is found 
to be moderately reduced in our patients with pre-eclampsia and high 
in the hypertensive group. 

The urea clearance is found to be reduced in both groups, more no- 
ticeably in the pre-eclamptic scries. This is compatible witli findings 
rcpeatedlj* reported.^®’ 

The value of these studies in the clinical differentiation of patients 
would seem obvious in some eases. If the patient in the ante-partum 
period had a low renal blood flow with either a high or low glomerular 
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filtration, it would be probable that she had a hypertensive disease, and 
if the renal blood flow were normal, the filtration low, pre-eclampsia 
would be the likelj^ classification. If both values are normal or higli, 
however, no answer is given to the problem. 

Real value could be attached to the test post partum, in addition to 
careful clinical follow-up, particularly after several months or years. 
It might then be possible to determine the x>rescnce of subclinical or 
nonhypertensive vascular disease by means of these tests and to be 
guided by them in allowing the patient to aeceirt resiionsibility of 
another pregnancy, assuming that pregnancy causes further damage to 
patients with vascular disease. 

The real interest and value in these tests, however, seems to lie in 
the studj^ of the physiologic function of tiie various portions of the 
kidnej'- associated with this complication of pregnancjL 

It is likely that no difference in fundamental pathology exists among 
those patients who have “toxemia of pregnancy” whether the renal 
blood flow and filtration rates are liigh or low, but that functional 
changes in vascular dynamics are causing these alterations in the 
mechanism of excretion. This is substantiated by the finding of a 
wider range of values among “toxemic” patients for diodrast and inulin 
clearance than that noted among normal patients. 

Since the renal blood flow of “toxemic” patients immediately falls 
post partum to levels below normal and since a clinical diagnosis of 
one of the syndromes accompanied by hypertension (nephritis, hyper- 
tensive disease, etc.) can be made in 40 to 50 per cent of these cases if 
followed clinically for ten years or more, it would seem that “pre- 
eclampsia” and “hypertensive disease” are stages in the same process, 
diffei’ing only in that the degree of severity of the disease for these 
patients as for the nonpregnant hypertensive^^ determines the change 
in renal blood flow and in filtration fraction. 

If we assume that these patients all have the same fundamental dis- 
ease process, we should be able to show its similarity to that which 
obtains in the nonpregnant hypertensive as we have been able to find 
no increased incidence of hypertension in women who have had preg- 
nancies and those who have not been exposed to this hazard.^® 

The consistent findings in “hypertensive diseases” in the human be- 
ing have been : reduced renal blood flow,-’ an absolute reduction in 
glomerular filtration,^"’ and an increased filtration fraction.^’ The 
basis for these findings has been interpreted as efferent artez’iolar con- 
striction, but it seems probable that both afferent and efferent arterioles 
have increased tone and that the efferent arteriolar constriction is pre- 
dominant. In these “toxemic” women, we find reduced renal blood 
flow but also a reduction in filtration fraction. This has been explained 
by Corcoran" as due to a decreased permeability of the glomerular mem- 
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brane, but it -would seem likelj’- that the glomerulus, as in the nephrotic 
individual, ““ has an increased permeabilitj’^ and should be able to filter 
faster because of the increased pore-size, so that the picture could better 
be explained by increased afferent arteriolar tone. 

We produced a syndrome in pregnant animals (rabbits and dogs) 
characterized by albuminuria, hypertension, convulsions, and death with 
necrosis in the liver, kidnej’’, myocardium, and placentas, by constricting 
the renal arteries during pregnanejL-^ We found, however, that the 
typical syndrome was produced only bj'^ minimal constriction of these 
arteries, and that uremia followed severe constriction.^^ Since that time, 
Schroeder^^ has shown that the renal blood flow in animals with minimal 
to moderate constriction of these arteries was normal, while it was only 
after severe constriction that the renal flow was reduced. This work has 
been confirmed by Page,^-* who has shown that the hypertension is de- 
pendent on reduction of pulse pressure behind the renal artery clamp. 

We have followed three patients with “ hyiiertensive disease” from 
the earlier parts of gestation through delivery and have observed that 
pregnancy itself apparently furnishes a factor which tends to keep renal 
blood flow elevated until the latter part of pregnancy when it drops to 
lower levels and becomes definitely depressed following delivery. 

It would seem likely that the same mechanism for the production of 
hypertension applies to the woman with “toxemia of pregnancy” as to 
the nonpregnant hypertensive. The disease is modified by the preg- 
nancy in a quantitative way in that the renal blood flow is maintained 
despite renal arteriolar constriction of moderate degree and qualitatively 
in that the afferent arteriolar tone is increased to a greater extent than 
in the nonpregnant hypertensive, but both differences are merely quanti- 
tative modifications of the same fundamental vascular abnormality. 

SUMJIARY AND CONCLUSIONS 

Inulin and diodrast clearances have been done on 10 patients with 
“pre-eclampsia” and 10 patients with “hypertensive disease.” 

“Pre-eclampsia” is characterized by a decreased rate of glomerular 
filtration, a normal renal blood flow and a decrease in the filtration frac- 
tion. 

Patients with “hypertensive disease” have reduced glomerular filtra- 
tion and renal blood flow but an elevated filtration fraction. 

In both groups of patients post partum the glomerular filtration tends 
to return toward normal and in both groups the renal blood flow falls 
well below the normal level. 

Evidence is presented in support of the theory that the same funda- 
mental vascular abnormality is responsible for the hypertensive diseases 
os for the “toxemias of pregnancy”’ and their sequelae. 
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APLASTIC ANEMIA IN PREGNANCY 

Elliott S. Hurwitt,^" M.D., and Leonard Field, M.D., 

New York, N. Y. 

(From the First Medical Service and the Laboratories of The Mount Sinai Mospital) 

INTRODUCTION 

T he first ease of aplastic anemia, noted in the literature, was de- 
scribed by Ehrlich^ in 1888, and occurred in a young pregnant 
woman. Although authenticated instances of aplastic anemia in preg- 
nancy since that time are very few, they present an important problem 
in obstetric management. 

"Whether idiopathic aplastic anemia is a true “anemia of pregnancy 
or is a coincidental, unrelated phenomenon is still open to question. 1 
is well recognized that any of the blood dyscrasias, as for example acute 
hemolytic anemia,® sickle cell anemia,® idiopathic purpura hemor- 
I’hagica,^® and lencemia^^"^® may become clinically manifest during the 
pregnant state. However, in view of the fact that idiopathic aplastic 
anemia is known to have abated following abortion and in view of other 
considerations discussed below, it appears that this disease may be a 
severe, specific complication of the pi'egnant state. 


♦Fellow of tlie Dazion Foundation for Medical Research. 
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There is a dearth of material on this subject in the standard reference 
worlis of obstetrics and hematologyd^'^’ and in recent reviews of anemia 
in pregnancy.^'" In 1931, Baize^® collected from the literature 96 
cases of idiopathic aplastic anemia, of which 47 occurred in women. 
Additional reported instances in women since that time bring the total 
up to 80. The thirteen eases of obstetric interest that are included in 
this group will be analj^zed below. 

In many of the case reports of aplastic anemia, the clinical diagnosis 
lacks biopsy or autopsy confirmation. A case in point is that of Parkes 
Weber,^® previously reported as aplastic anemia, found at post mortem to 
be leucopenic myelosis. Other eases, on close inspection, prove to be 
instances of pernicious anemia, hematopoietic depression secondary to 
sepsis, carcinomatosis of the bone marrow, etc. On the other hand, 
known etiologic agents such as arsenic, benzol intoxication, or irradiation 
with roentgen rays must be rigidly excluded before a given case may be 
considered as truly “idiopathic.” 

Our interest in this subject was stimulated bj^ the occurrence of a 
case of aplastic anemia in a young pregnant woman, with a rapidly fatal 
issue. 

REPORT OP CASE 

Clinical History . — The patient was a 27-year-old white woman, a 
native of New York, and a typist by occupation. She entered The Mount 
Sinai Hospital on April 19, 1939, on the medical service of Dr. George 
Baehr, complaining of profuse bleeding from the gums. The family 
history was irrelevant. The past histoiy revealed diphtheria during 
childhood, and a tonsillectomy in 1934. In 1937, the patient’s fii’st 
pregnancy was terminated by curettage. 

The last menstrual period occurred three months prior to admission. 
Shortly thereafter the patient experienced intermittent vomiting, which 
at tunes contained brown material. Two months before admission she 
noted the sudden onset of headaches and subconjunctival hemorrhages. 
Mild gingival bleeding, previously present, became accentuated, with 
progressive, spontaneous oozing during the six weelis before admission. 
In the last three weeks the gingival surfaces had been covered with blood 
clots. 

A fortnight before coming to The Mount Sinai Hospital the patient 
vomited bromiish material and fainted. A blood count at that time 
revealed a hemoglobin value of 28 per cent (Sahli) ; erythrocytes 
1,800,000 per c.mm. ; leucoejdes 3,000 per c.mm. of which 90 per cent 
were lymphocytes; and platelets 30,000 per c.mm. Physical examination 
was essentially negative except for a few purpuric areas in the skin and 
profuse intermittent bleeding from the gums. The patient was admitted 
to another hospital, where she was given five transfusions, parenteral 
liver extract, and snake venom Avith no apparent effect. Only a very 
small amomit of material AA'as obtained by a sternal maiTOAv puncture, 
practically all of the cells being members of the Ijunphatic series. In a 
searching history no story of drug ingestion, either as abortifacient or 
as sedative, or of exposure to noxious substances could be elicited. The 
patient and her family were emphatic in stating their desire to haA'e tJie 
baby. 

Physical Examination . — On admission to the Hospital, examination 
disclosed a Avell-developed, Avell-nourished young Avoman, markedly pallid 
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and prostrated. Tlie temperature Ava.s 101.4° P., pulse 120, and respira- 
tions 24. There was a constant ooze of blood from the mouth. No Ijnnph- 
adenopathy was found other than tender submaxillary nodes. A harsh 
systolic murmur was heard over the entire precordium. The heart and 
lungs were otherwise not rcmai'kable. The blood pressure was 120 nun. 
sj'stolic and 60 mm. diastolic. The spleen was not palpable. The uterus 
was enlarged and soft, rising halfway to the umbilicus ; the cervix was 
very soft. The skin was dry and somewhat scaling, and in places Avas 
almost parchment-like. 


Lahoratory Data. — The following values Avere obtained on examina- 
tion of the blood: hemoglobin 42 per cent; erjdhrocytes 2,230,000 per 
e.mm. ; leucoejdes 1,050 per e.mm., of Avhich poljTUorphonuclear cells 
AAmre 5 per cent, lymphocytes 94 per cent, and monocytes 1 per cent, and 
platelets 20,000 per e.mm. Further blood counts are detailed in Table 
I. The erythrocyte sedimentation time Avas ten minutes. Both the blood 
sugar and the urea nitrogen Avere Avithin normal limits, but the total 
proteins Aveim Ioav, 4.5 Gm. per 100 c.c. The blood Wassermann reaction 
Avas negative ; the blood group Avas 2 A. A trace of albumin and occasional 
leucocytes Avere found in the urine. The Aschheim-Zondek test for preg- 
nancy Avas posithm. No essential deviations from the normal Avere seen 
in the electrocardiogram. 

Course and Treatment . — The patient remained alive in the hospital 
for a period of tAvo and one-half Aveeks, during Avhich time there was 
practically a continuous floAv of blood from the gums. This could not be 
controlled by local hemostatic agents, compound bite-blocks applied to 
the oozing areas as compression splints, and continuous suction under 
the care of special nurses. During tlie last Aveek there AAms also profuse 
nasal bleeding AAdiich required posterior nasal plugs for control. The 
temperature shoAved dailj' elevations betAveen 101° and 102° F. The 
patient receiAmd 16 transfusions of citrated blood. The question of a 
possible relationship betAveen the pregnant state and the aplastic anemia 
Avas raised and the advisability of performing a therapeutic abortion Avas 
considered. HoAvever, the general condition of the patient never im- 
proved sufdciently to make such a procedure feasible. 

During the last three days of life, the patient deAmloped pi-ogresswe 
edema of the face and vulva. The temperature gradually rose from 
normal to 106.6° P. On the day before demise, she spontaneously 
aborted a Avell-formed male fetus about fourteen Aveeks of age. FoIIoaa^- 
ing the abortion there Avas little vaginal bleeding and apparent cessation 
of gingival and nasal hemorrhage. The placenta failed to separate and 
could not be delivered despite instrumentation and the intensive use of 
oxytoeics. NotAAnthstanding a continuous transfusion, the patient 
developed generalized purpura and died Avitliin tAventy-four hours of the 
abortion, in a delirium of a kind suggestive of hemorrhagic encephalitis. 


Pertinent Findings at Necropsy . — The autopsy (No. 11,158), Aims per- 
formed five hours after death. Widespread purpura Avas present, AAdth 
extensive petechiae and ecehjnnoses of the skin, serosal surfaces of the 
pericardium, pleura, and peritoneum, diaphragm, heart, mucosa of the 
mouth, stomach, intestines, renal pelves, right ureter, urinary bladder, 
and uterine cervix. The spleen AAmiglied 200 Gm. and Avas soft and 
fiabby. The cut surface disclosed a purple red glistening pulp AAnth 


distinct gray pink follicles and normal trabeculae. 

The bone marroAV of the ribs, sternum, and Amrtebrae AAms yelloAi"- 
broAATi in color and dry, except for the lumbar Amrtebral marroAV Avhicii 
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had a faint pink hue. The ribs were extremely thin, and the marroAV 
space appeared as a narrow yellow line. 

The right ovary had a freckled blue and red appearance, was semi- 
firm in consistency, and measured 4 cm. in diameter. On section it was 
seen to contain a corpus luteum which measured 1.5 cm. in diameter. 
The left ovary was not remarkable. 

The uterine fundus reached a height two-thirds of the way to the 
umbilicus. The uterus was quite firm and measured about 13 cm. in 
length, 7 cm. in width, and 5 cm. in depth. The vaginal portion of the 
cervix was veiy edematous, thick, ecchj'^motic, and soft. The vaginal 
mucosa was studded with purpuric spots. Almost the entire endometrial 
cavity was occupied by a placenta which was eveiyudiere adherent with- 
out any evidence of separation, or even of a well-defined cleavage plane. 

Microscopic Examination . — There Avas no evidence of extramedullary 
hematopoiesis. A moderate amount of iron was present in the liver, 
spleen, and bone marroAV. A striking hypoplasia of the bone marroAv Avas 
present. The vertebral marroAv appeared slightly less hypoplastic than 
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*The authors are indebted to Dr, Frank Bassen for Uie privilege of publishing* his 
hematologic findings prior to the admission of the patient to this hospital. 


that of the sternum and ribs. All the hematopoietic elements of the 
marroAv Avere quantitatively reduced, being replaced by fat. The small 
foci of blood formation that Avere present wei’e primarilj' those of 
erythropoiesis. There Avas a marked paucity of megalokai'A-ocA-tes. 
Adult forms of the granulocytic series AA'ere A-ery fcAv.*^ 


The comparative hematoIopr>- of the venous blood and sternal marrow in i-mnns nf 
nonprofmant and prepnant women iias recently been described bv Pitts and Pach 
bam.-^ The histolojric bone marrow andings in a large series of refractorv and anl-iqtic 
anemias are giv^n by Rhoads and Aliller.=‘ • aplastic 
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The uteriiie muscle showed marlccd liemori’liagic extravasation. There 
was no evidence of a true placenta aecreta. 

Examination of the Fctna . — The fetus showed no gross abnormalities. 
There was no evidence of purpura. The measurements were: crovm- 
rump, 11.5 cm. ; crown-heel, 16 cm. These values coincide with the ex- 
pected findings in a four-month-old fetus. 

Histologically the bone marrow of the mid-humerus, mid-femur, and 
lumbar vertebrae was active, and without evidence of aplasia. As far :is 
could be determined bj’ comparison with a presumably normal fetus of 
about the same age, there were no significant changes in the bone mar- 
row, spleen, liver, kidney, or other organs. 

CASES OF APLASTIC ANEJIIA DURING PREGNANCY 

The initial case of aplastic anemia, described by Ehrlich^ in 1888, was 
that of a 21-3’’ear-old female complaining of uterine bleeding. Curettage 
revealed fragments of fetal membranes. The erythrocyte count was 
213,360 per e.mm. and there wms a leiieopenia -with 80 per cent of the 
leucocytes being Ijnnphocytcs. The patient died within a month with- 
out any other bleeding manifestations. At autopsy the lione marrow was 
found to be yellowish throughout. As Ehrlich states, it was not possible 
to determine whether the profuse uterine bleeding was caused by an 
abortion or was the result of a hemorrhagic diathesis. 

Because of confusion in terminology, it is difficult to evaluate many 
of the cases found in the literature, such as those described by 
Planchard^- in 1887 and by Hanot and Legry-® in 1889. That profound 
anemia of an aplastic type can occur with overwhelming infection has 
long been recognized. Such an instance is the ease of Ricca-Barberis,®'* 
in 1908, of aplastic anemia in puerperal sepsis with fatal termination. 
Similar^, in 1906, Hirsehfeld-® reported a case developing after an 
abortion in a 34-3’ear-old woman, with death in a few weeks. At post- 
mortem there was found a gangrenous endometritis in addition to an 
aplastic bone marrow. There w^ere no blood counts, but the patient had 
known melena for two months. In a second case described by Hirsehfeld 
anemia was discovered in a 28-year-old parturient, with rapid progres- 
sion and death in nine months. Necropsy disclosed a profound aplasia or 
the bone marrow. 

The first case clinically approximating our o'wn was reported by 
Massary and WeiP® in 1908. A 21-year-old Avoman Avas seen in the 
fourth month of pregnancy, complaining of epistaxis of three months 
duration, purpura of the legs for tAVo months, and gingival bleeding loi 
a feAV Aveeks. Phj'^sieal examination revealed marked pallor, edema ot 
the entire face, and a uterus enlarged to the size of a four months 
pregnancy. The erythi’ocyte count Avas 776,000 cells per e.mm., and the 
leucocyte count 5,900 cells per e.mm., of Avhich 58 per cent Avere poly- 
morphonuclear leucocytes, 35 per cent lymphocytes, and 7 per cent 
monocytes. Death occurred from heart failure. The fetus and placenta 
Avere found to be grosslj^ normal at autopsy. The bone marroAV Avas 
yelloAv and poor in formed elements; hoAvever, the predominance or 
megaloblasts over normoblasts, Avith a decrease in polymorphonuclear 
cells in relation to mjmloeytes suggests that this actually may have been 
a severe case of pernicious anemia. 



fiURWITT AND FIELD: APLASTIC ANEMIA IN PREGNANCY 47 

Jungmann,-^ in 1914, described the case of a 29-year-old woman who, 
at the termination of her third pregnancy, had a severe anemia until 
three weeks post partum. At the end of her fifth pregnancy she was 
found to be pale and weak, but not bleeding. The blood hemoglobin was 
22 per cent, erythrocytes 1,220,000 per c.nun., and leucocytes 10,000 per 
c.mm. until 73 per cent segmented neutrophiles and 22 per cent Ijnnpho- 
eytes. The blood smear showed myelocytes, nucleated red blood cells, 
macrophages, and a decrease in platelets. At delivery there was no ex- 
cessive bleeding, and thereafter the patient made a complete recovery. 
Again, in \new of the leucocyte count and the evidence of jmung forms 
in the smear of the peripheral blood, the validity of this as an instance of 
aplastic anemia is open to question. A more suggestive case is that of 
Larrabee,-® concerning a 30-year-old woman in the third month of her 
second gestation, who complained of wealmess, dyspnea, and vomiting. 
With the exception of two small superficial ecehymoses, there were no 
bleeding manifestations. The blood findings ivere: hemoglobin 20 per 
cent; erythroejdes 780,000 per c.mm., with 0.4 per cent reticulocytes and 
no normoblasts; platelets 64,000 per c.mm.; and leucocytes 2,600 per 
c.mm., of which 48 per cent were polymorphonuclears, 49 per cent 
l;;Tnphocytes, 2 per cent monocytes, and 1 per cent eosinopliiles. Despite 
two transfusions the patient died in three weeks, no attempt to terminate 
pregnancy having been made. No post-mortem examination was per- 
formed. 

In 1938, Miiller-® reported the case of a 28-year-old woman whose 
second pregnancy terminated in a normal delivery. There was no exces- 
sive bleeding, and no vaginal examination had been performed. Follow- 
ing delivery she experienced fever and chills. The 'uterus was not ab- 
normal, the blood culture was sterile, and there was no clinical or 
baeteriologic evidence of an infectious process. The blood values were : 
hemoglobin 25 per cent, erythrocytes 1,400,000 per c.mm., and leucocytes 
5,200 per c.imn. with 1.5 per cent poljnnorphonuclear cells. Subse- 
quently the patient developed petechiae and hemorrhages, her leucocyte 
count fell to 2,600 per c.mm., of which 84 per cent Avere lymphocytes, 
and her platelet count Avas 110,000 per c.mm. After several transfusions 
she made a complete recovery. The cause for tlie disturbed blood picture 
was not determined. 

If AA'^e conceive of aplastic anemia as a depression of hematopoiesis 
in Avhieh all of the bone marroAA" elements are not simultaneously involved 
to the same degree, the case of Poderl,®® in 1938, comes to mind. Pallor 
and Avealmess, but no bleeding tendencies, Avere noted in the latter part of 
her third pregnancy by the patient, aa4io AA-^as 23 years old. The erythro- 
cyte count Avas 2,400,000 per c.mm.; the hemoglobin, 35 per cent; the 
platelets, 250,000 per c.mm.; and the leucocyte count, 4,500 per c.mm., 
Avith 45 per cent polymorphonuclears and 48 per cent lymphocA-tes. Taa^ 
transfusions Avere given, delivery AA^as uneA’^entful, and thereupon the 
maternal blood picture returned to normal. Foderl considered this a 
normocytic aplastic anemia, resistant to iron and liver, and responding 
to transfusions. 

The ease in the literature most closely paralleling ours is that reported 
by NieuAvenhuis in 1938.®^ AA’^eakness, dyspnea, and slight epistaxis oc- 
curred for the first time during the seventh month of tlie first pregnancv 
of an 18%-year-old girl. The uterus Avas slightly larger than expected 
from the duration of pregnancy, and the possibility of intrauterine 
hemorrhage AAms suspected. Examination of the blood iwealed: hemo- 
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globin 13 per cent; erythrocj'tes 870,000 per c.mm., with 12 reticulocytes 
per 1,000 eiythrocyles ; platelets 12,000 per c.mm.; and leucocytes 1,500 
per c.mm., with 81.5 per cent polymorphonuclear leucocytes and 18.5 
per cent lymphocytes. Aspiration revealed that the sternal marrow 
■was very poor in cells, -with no or at most little signs of activity. No 
response to therapy wms obtained. Accordinglj’- premature labor was 
induced, and a short-lived gro.ssly normal fetus delivered. Four days 
later a second marrow' aspiration w'as reported as cellular, and on the 
sixth postpartum day tlie hemoglobin level was 42 per cent. Con- 
valescence thereafter was uneventful. 

In their analysis of porphyrin excretion in aplastic anemia, Dobriner, 
Khoads, and HummeP- describe six eases, of w'hich one is germane to our 
subject. A 30-year-old housew'ife (Case 3) had a chronic aplastic anemia 
of ten years’ duration, discovered w'hen a severe toxemia of pregnancy 
ended wdth a miscarriage. At that time her liemoglobin w'as 27 per cent, 
but W'as built up over a period of time to 65 per cent. Follow'ing- eaeli 
of tw'o succeeding pregnancies there occurred a severe exacerbation, w'ith 
improvement after termination of the gravidity. This is the only case 
of chronic aplastic anemia in this series. 


Table II 



AGE 

STAGE OP 

OBSETERIC 

OUT- 

REMARKS 


PREGNANCY 

MANAGEMENT 
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1. Elirlicli, 1888 

21 

First trinies- 

Abortion 

Death 




ter 



Diagnosis question- 

2. Planchard, 1887 

29 

At term 

Normal deliv- 

Death 




cry 


able 

3. Hanot and 

25 

Second tri- 

Miscarriage 

Death 

Diagnosis question- 

Legry, 1889 


mester 


able 

4. Rieca-Barberis, 

25 

Puerperium 

Normal deliv- 

Death 

Sepsis 

1908 


ery 


Gangrenous endo- 

5. Hirschfeld, 1906 

34 

First trimes- 

Abortion 

Death 



ter 



metritis 

6. Hirschfeld, 1900 

38 

At term 

Normal deliv- 

Death 

Died 9 months post 




ery 


partum 

7. Massary and 

21 

First trimes- 

Uninterrupted 

Death 

Death due to heart 

Weil, 1908 


ter 


failure 

8. Jungmann, 1914 

29 

At term 

Normal deliv- 

Eecov- 

Diagnosis question- 



ery 

ery 

able 

9. Larrabee, 1925 

30 

First trimes- 
ter 

Post partum 

Uninterrupted 

Death 

No post mortem 

10. Muller, 1938 

28 

Normal deliv- 

Recov- 

Several transfusions 

11. Foderl, 1938 

23 

Third trimes- 

ery 

Normal deliv- 

ery 

Eecov- 

Several transfusions 



ter 

ery 

ery 

Severe case resem- 

12. Nieuwenliuis, 

18 

Third trimes- 

Interrupted 

iEecov- 

1938 


ter 

ery 

bling ours 

13. Dobriner et al.. 

30 

3 pregnancies 

Interrupted 

Eecov- 

Chronic with exacer 

1938 


ery 

bations 

14. Hurwitt and 

27 

First trimes- 

Uninterrupted 

Death 

i^ailurG of iiit-oiiSG 

Field, 1939 


ter 


therapy 


DISCUSSION 

Prom the small number of ease reports, it w'ould appear that the oc- 
currence of aplastic anemia during pregnane}' is extremely unusna . 
Nevertheless it is important from the point of view' of therapy to de- 
termine W'h ether this occurrence is coincidental, or w'hether in these iso- 
lated instances the pregnancy itself may be an etiologic or precipitating 
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factor. A survey of the published cases of aplastic anemia in females 
reveals that the average age is in the thirties even though many children 
are included, whereas in the pregnant group the average age is in the 
twenties. However it must be recalled that the vast majority of preg- 
nancies occur in tlie tliird decade. 

Of greater significance is the fate of the aplastic anemia in terms of 
the course of the pregnancy. In this series of 14 cases, there were 9 
deaths and 5 recoveries. The recoveries all took place after pregnancy 
had been terminated, either normally or by interference. 

Among the 9 fatalities, there were 6 patients in whom the uterus had 
been emptied. Two died with septic complications. In two other eases, 
those of Planchard and of Hanot and Legry, the diagnosis of aplastic 
anemia lacked adequate necropsy confirmation. The inadequacy of the 
hematologic reports in the ease of Hirsehfeld, the patient dying nine 
months after delivery, makes analysis of his case difficult. The only 
clear-cut fatal case, tlierefore. after the uterus had been emptied of the 
products of conception, is that of Ehrlich, in which pregnancy had been 
unsuspected until curettage for uterine bleeding revealed shreds of fetal 
membranes. 

There were only three cases in which the uterus had not been emptied ; 
all three of these patients died. The spontaneous abortion in our case 
must be regarded as an agonal phenomenon. These three fatalities all 
occurred during the first trimester of pregnancy, at a time when inter- 
ruption could most easily have been accomplished. 

When we consider the five patients that recovered, the probable signif- 
icance of the termination of pregnancy appears in an even stronger light. 
The ca.se of Jungmann, of profound anemia discovered at term with 
prompt recovery in the puerperium, is not fully established as being one 
of aplastic anemia. However, the case of Muller, discovered post 
partum, ran the clinical and hematologic course of an aplastic anemia, 
with recovery after several transfusions. The remaining three cases 
were diagnosed while a state of pregnancy still existed. Poderl’s 
patient received two transfusions, went through a normal delivery, and 
thereafter made an uneventful recovery. 

The most convincing evidence that the occurrence of aplastic anemia 
during pregnane}^ may be more than mere coincidence is supplied by 
the case of Nieuwenhuis. The diagnosis of aplastic anemia in the pres- 
ence of a seven months’ gravidity was made clinically and hemato- 
logieally, and confirmed bone marrow aspiration. There was no re- 
sponse to any therapj^ until interruption of the pregnancy, when there 
was prompt clinical and hematologic improvement. This ease differs 
from ours ehiefiy in occurring later in pregnanej^, and the maintenance 
of a granulocytosis in the face of leucopenia. The ease of Dobriner, 
Rhoads, and Hummel, with exacerbations during each of three preg- 
nancies and prompt improvement following interruption, strongly sug- 
gests a causal relationship. It would be of interest to ascertain the 
course of subsequent possible pregnancies in these other four women who 
recovered. 

Prom these considerations it would appear that the indication for the 
termination of pregnancy in the face of acute aplastic anemia is a most 
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pressing one. The sitnalion al, best is precarious; to procrastinate is to 
invite a fatal issue. Althongli interruption of pregnancy had been 
strongly considered in oiir ease, it Avas felt that the patient’s condition 
Avas at all times too poor to Avarrant interference. lioAveA’^er it Avould 
appear probable from this reAueAv that her only cliance for surAwal 
Avonld depend on emptying the nicrus as soon as she could be strength- 
ened as much as possible. Although apparent clinical improvement may 
be slight, the blood level may be raised somcAA'hat by transfusions. Cer- 
tainly the failure of intensiAm conservative therapy in our case, Avith 
almost daily transfusions, as contrasted Avith the case of Nieimenhuis, 
constitutes a most potent argument for advising termination of preg- 
nancy. 

In addition to the large groups of cases of anemia in pregnancy at- 
tributable to deficiency states or secondary to some manifest condition, 
sporadic instances are not Avanting of profound anemias for Avhich no 
adequate cause can Im found, and AAdiich fail to respond to the usual 
therapy of iron, liver, and transfusions. Many of these recover MIoav- 
ing termination of the gravidity. An example of this t 3 T)e of case is 
that of ten Berge,®^ Avhich concerned a 29-year-old Avoman AAdio AA^as 
found to have a severe anemia in the eightli month of pregnancy and aa'Iio 
promptly recovered folloAving the delivery of a macerated fetus. 

Such instances, in addition to the aplastic group, have led many ob- 
servers to postulate a possible pregnancy toxin as the responsible agent. 
Certainly such cases as the one above and that of NieuAvenhuis are most 
highlj^ suggestive that some derangement of pregnancy may be present. 
The paucity of anatomic abnormalities in the mother and fetus in our 
case leads one to think of a possible etiology in other than structural 
terms. 


It has been shoAvn by Alice Hamilton in her analysis of benzene as an 
industrial hazard, that Avomen are not onlj^ more susceptible to this sub- 
stance than men, but that Avhen pregnant tliey succumb to conditions 
to Avhich they had previously been tolerant.^^ The case described by 
Dobriner, Rhoads, and HumineP- is an example in point. Their Avork on 
porphyrin excretion AAmuld indicate that primary aplastic anemia may 
result from an intoxication, in contrast to the groups of anemias at- 
tributable to deficiency states. Hurst has suggested that an endocrine 
imbalance may be the basis for idiopathic aplastic anemia.^® An example 
of this is the occurrence of severe anemia of the aplastic type associated 
Avith sclerosis of the thyroid gland Aidiich Avas described by Jaffe.®“ The 
concept of a reciprocal maternal-fetal sensitizing effect, based on an 
antigen-antibody reaction, is raised by the Avork of Levine, Katzin, and 
Burnham on the possible bearing of iso-immunization in pregnancy to 
the etiology of erythroblastosis fetalis.®' If Ave are to hypothecate a 
toxin, a hormonal imbalance, an immunologic change, or some other 
physiologic disturbance, Ave must realize that as yet there is no experi- 
mental evidence to establish these theories. Nevertheless the conclusion 
Avould appear Avarraiited that rarely, during the complex bodily adjust- 
ments to a state of pregnancj^, a combination of factors may arise pre- 
disposing to the dcA^elopmeiit of an aplastic anemia, recovery from 
Avhieh sometimes folloAVS termination of the pregnancy. 
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SUMMARY AND CONCLUSIONS 

1. A case is presented of aplastic anemia occurring during pregnancy, 
with fatal issue ; clinical, laboratory, and pathologic data are given. 

2. Eighty cases of primary aplastic anemia in women were collected 
from the literature ; 13 of these Avere found to be of obstetric significance. 

3. Of the total group of 14 eases of aplastic anemia during preg- 
nancy, thei’e Avere only 5 surviA^als. In all of these the uterus had been 
emptied, 2 by normal delivery at term and 2 by interruption during the 
thii’d trimester. One case dcA'cloped post partnm. 

4. A fatality AA'as recorded in each of the 3 cases in AAdiich there AA'as 
no interruption of pregnancy. 

5. Prom the evidence at liand it A\muld appear probable that the oc- 
currence of aplastic anemia during pregnancy may not be coincidental, 
but that the gravidity may play an etiologic or conditioning role. 

6. Interruption of pregnancy should be strongly considered in the 
presence of aplastic anemia. 
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SIMULTANEOUS EADIOLOGIC AND KINETIC EECORDING 
OP UTERINE AND TUBAL MOTILITY 

Max D. Mayer, M.D., P.A.C.S., Herbert Newman, M.D., and 
Arthur M. Ginzler, M.D., New York, N. Y. 

(From the Gynecological Service and Laboratories of Sydenham Hospital) 

T he purpose of this communication is to describe a new technique 
for the simultaneous radiologic and kinetic study of uterine and 
tubal motility. 

Transuterine insufflation of gas according to the method of Rubin has 
been employed for the clinical determination of tubal patency and the 
kymographic pressure tracing has been shown to throw light on certain 
endocrine levels of the patient. The mechanical factors for the various 
pressure complexes on these tracings have not been fully explained, and 
the technique here described may add something in this field. 

The anatomic site involved in the complexes, and the nature of the 
observed muscle phenomena, present, as yet, iinsolved fundamental 
problems. Previous studies have used a variety of approaches to these 
problems ; 

1. In Vitro Experiments With Excised Tubes or Uteri. — These experi- 
ments fipnish infomiation about denervated organs. In a previous com- 
munication,^ we have shovui the important effects of the extrinsic nerves 
upon insufflation tracings. 

2. Direct Visual or Photographic Studies With and Without a 
Window. — This type of experiment is sub.ject to the following possible 
criticisms ; 

a. The organs are small and observations are limited to the outer sur- 
face of the uterus and tube. The significant changes are in the luminal 
diameters of these organs. In rabbit insufflation we have seen ripphug 
motions of the tube which are probably due to contractions of the 
smooth muscle in its mesentery without any obvious effect upon the 
luminal diameters as observed on the Irj^mograph. 

b. The motions are probably slow. In one human patient who was in- 
sufflated with the abdomen opened under procaine infiltration of the 
abdominal wall, we obtained a typical insufflation tracing but could 
not see any activity of either tube or uterus. 

c. Artifacts are constantly being introduced by the motion of adjacent 
viscera. 

3. Resection of Portions of the Tube. — ^\Vimpfheimer and Peresten 
have shown that in rabbits^ praetieallj’^ normal tracings could be ob- 
tained with most of the tube excised. They attributed the various 
complexes to the first portion of the extrauterine part of the tube. 1 ■ 
Schneider^ claimed that his x-ray studies suggested that the intrauterine 
part of the tube was responsible. Obviously, the principle of partial 
resection furnishes only presumptive, not direct, evidence. In cardiac 
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pliysiology, the conduction system maintains the normal cardiac rhythm, 
and on removing it, a different rhythm is initiated which arises from 
cardiac musculature itself. Furthermore, the relative importance of the 
intrauterine and extrauterine portions of the tube is difficult to evaluate 
in rabbits because of the gradual merging of the two; their surgical 
division becomes a formidable technical problem. 

4. FadiograpMc Studies With Contrast Media. — These have demon- 
strated peristaltic, antiperistaltic, and segmental contractions in the 
tubes and also the existence of what has been called a. “cornual 
sphincter” in the intrauterine part of the tube. However, we have 
found no literature dealing with the correlation between x-ray pictures 
and simultaneous kinetic studies. 

Previous observations on gas insufflation : 

Technique of Gas Insufflation. — Gas, usually carbon dioxide, is 
passed from a tank with a pressure head of 760 mm. Hg through a re- 
ducing valve, so that flow is aliout 30 to 100 c.c. a minute through a 
cannula placed in the cervix. A recoi’ding manometer of the brass 
anaeroid or mercury-float type is incorporated in the apparatus to 
register the pressure during the insufflation. Usually there is also some 
device, such as a flow meter, to indicate volume flow of gas. 

Type of Pressure Curve Obstained. — In human beings and rabbits 
similar curves have been obtained. There is a primary pressure peak, 
A, which is usually the maximum pressure reached before gas enters 
the abdomen. The pressure then falls to a level, B, the so-called plateau 
level, which persists throughout the course of several minutes of in- 
sufflation. Upon this plateau level are superimposed major C and minor 
I) waves of pressure. 

1. The kymographie tracing is essentiallj^ a record of perfusion pres- 
sure obtained when gas is passed through a hollow system of changing 
caliber. In studjdng the behavior of any smooth muscled viscus, the 
usual stimulus is distention and the response is measured in terms 
of pressure. In the case of a closed organ, as for instance the urinary 
bladder (assuming no ureteral reflux), the pressure response to different 
degrees of volume distention and any resultant rhythmic activity can 
be recorded easilj' on any simple manometer. In the case of the uterus 
and tube, the abdominal ostium permits escape of stimulating media. 
This requires a constantly reneioed stimuhis. 

2. Among the various mechanical factors involved in the stud 5 '' of 
perfusion pressures are : 

a. Viscosity of Medium: Gas has low viscosity and the use of fluid as 
a perfusing medium demands distinct compensations in technique, espe- 
cially rate of flow. Early experimental attempts to use fluid, frequentl}’- 
resulted in rupture of the thin-walled rabbit uterus because the flow of 
fluid was not reduced sufficiently to compensate for its high viscosity. 

b. Rate of Floiv: In an inelastic system, the pressure varies directly 
with the flow. In a previous communication,'* we ha^m shoAvn the 
marked kymographie differences obtained on altering the rate of gas 
flow. It is true that the organs, in time, tend to compensate to some 
extent for these changes and preserve a relativelj' constant pressure. 

c. Total Capacity of System: For similar flow rates, the pressure 
varies inversely with the size of the system. Compensations must be 
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made in animal insufflations for the smaller size of their organs. Further- 
more, changes in intra-abdominal pre.ssure directly affect the capacities 
of these thin-walled, easily compressible organs. 

d. Local Changes in Resistance: Pressure varies inversely with the 
square of the radius. In the case of the uterus and tubes, the tube 
presents the smaller luminal diameter, and small linear changes in its 
diameter produce greater pressure effects. Contractions of ' the tube 
may be one of several observed types, segmental, peristaltic, or anti- 
peristaltic. In the case of rhythmic .segmental contractions, the pres- 
sure level rises proportionately to the decrease in luminal diameter and 
over a period of time depending on the duration of the contraction. The 
duration of contraction is very important and must be correlated vdtli 
the rate of flow of the perfusing medium. The observed minor waves 



of pressure during gas insufflation do not imply that complete closure 
of the lumen occurs at each rise in pressure. At slow rates of gas flo'\v 
(30 to 40 c.e. a minute in rabbit investigations), complete closure is 
probable, for no gas escapes from the fimbriated end of the tube during 
the rises in pressure. At more rapid rates, gas may escape continuously 
even though rhythmic pressure oscillations are recorded. The slope ot 
the rise of pressure is an index of the extent of closure. The effect oi a 
peristaltic wave on the recorded pressure is contingent on both the 
extent of contraction and the speed of the wave. If a propulsive 
peristaltic wave moving from the uterus to the fimbriated end oi the 
tube carries away a column of medium faster than it is being delivered, 
the pressure in the system will fall. Slower waves and all waves moving 
toward the uterus would cause a rise in pressure. 
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DESCRIPTION OP NEW APPARATUS 

1. Perfusing medium: Fluid is used because it is not compressible 
and its kinetics are easier to interpret than those of gas flowing at a 
slow rate. Moreover, it can be rendered radiopaque and is a medium 
of low viscosity. Hippuran (aqueous) was chosen in preference to the 
more opaque but viscous oily solutions used clinically. Lipiodol would 
have given better contrasting pictures, but its viscosity produces con- 
siderable lag. 

2. Constant delivery of the medium is provided by a motor-driven 
syringe. The rate of flow in this specially devised apparatus can be 
regulated within a range of 0.1 to 1 c.e. and quick changes in rate are 
possible bj^ the use of a gear system, like an auto gear shift. The motor 
driving the syringe is of the synchronous motor type which moves the 
syringe a unit distance independent of load, until a pressure is generated 
which exceeds 30 pounds (lieyond the working range of these experi- 



Pig. 2. — Showing typical Inflation curve. A, Initial rise of pressure. Bj Pressure 
plateau. G, Major contractions. D, Minor contractions. 

ments), at which point the motor is arranged to stall. All tubing is of 
copper. In the clinical gas insufflation apparatus, the flow is not con- 
stant enough for this investigative work. In that type of apparatus, 
the flow is dependent upon the pressure differential between the source 
of 760 mm. Hg and the working range 0-200 mm. Hg, permitting varia- 
tions in flow of more than 25 per cent. Furthermore, expansile tubing 
is used, with its obvious limitations. 

3. Continuous pressure records were obtained through a simplifled 
optical manometer incoi’p orated in the system. Inasmuch as the delivery 
rate is slow and the pressure variations small (0-5 mm. in the minor 
waves), a sensitive manometer which recpiires very slight displacements 
of fluid for recording purposes is of great advantage. The figures com- 
paring the gas-anaeroid system and our fluid-optical drum are 

GAS FLUID 

E — Bate of flow per minute 30 c.c. 0.1 c.c. — 1 c.e. 

V — ^l^olume of medium needed to fill 40 c.c. 0.06 c.c. 

manometer to produce a record 
of 200 mm. Hg 

Ratio of R/V 075 L66 — 16.6 

The apparatus is fully sensitive enough to pick up human pulse tracings. 
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4. Serial x-rays are synchronized to the inflation apparatus, and are 
taken by means of a continnons strip of radiosensitive paper passed from 
one lead-lined chamlier, crossing under a radiotransparent bakelitc 
window into a lead-lined receiving ciuimbcr. TJic paper is moved along 
by a band-driven rublicr-covered cylinder and 40 pictures can be taken 
a minute, allowing 0.3 second intervals for actual exposure time. Ap- 
propriate markers on the recording camera indicate the radiograph 
taken. No such elaborate apparatus was at this time available for our 
studies in human beings. 



Fig. 3 . — Normal uterus and tubes ; three months post-partum. Medium 
tube. Isthmic contractions. At this time the pressure was rising and rhythmic wa 
were registered on the manometer. 



Pig. 4. — Same case. Fluid freely passing both tubes. At this time, pressure waves 

disappeared. 


CLINICAL OBSERVATIONS 

1. In two patients who had noi'mal parturition two months previously, 
no fluid could be driven past the tubes within safe limits of pressure 
(never exceeding 200 mm. ) . In each case, however, rhythmic uterine con- 
ti-aetions were recorded tvhile the uterus was being (intended with flin • 
In each case, the x-ray showed the typical funneling at the cornual ’ 
and the apparent block at the beginning or in the first part of the isthmi 
portion of the tube. 

2. In one patient, who was three months post partum, we obtaine_a 
pressure tracing with rhythmic pressure waves of a range of 10 mm. g 
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for a few miimtes. An x-ray obtained while the pressure was rising 
during these waves, revealed the left tube filled with medium, Avith the 
exception of the first centimeter of the isthmie portion. This would sug- 
gest a tubal contraction in the isthmus. The Avaves of pressure then 
disappeared completely, and the plateau level of insutfiation pressure 
fell. An x-ray at this time showed that fluid was pouring through a 
completely filled right tube, and the left tube was partially filled in its 




Fig. 5. — The tube removed for ectopic pregnancy. Fluid in ampulla and in pelvis; 
none in the isthmie portion during waves of tubal contraction. 



ampullary portion. This tvould tend to support our previous contention 
that the usual tj^ie of insuffiation tracing with small tvaves of pressure 
was probably obtained through gas passing through a single tube, rather 
than both tubes. 

3. In tAvo patients Avith single tubes (the other tubes haAung been 
remOTed for ectopic pregnancies), gas insufflation revealed normal 
tracings. In these cases, rhythmic Avaves of pressure Avere observed 
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when the fluid passed through tlie tubes. In lioth, the rises of pressure 
were associated witli either completely empty tubes, or with medium 
only in the ampullary portions. 

We liave performed experiments on numerous rabbits and found tlie 
technique feasible. Inasmuch as the Fallopian tubes in the rabbit are 
extremely narrow, it was necessary to draw them out of the body and 
place them on a special x-ray table. We are fully aware that the un- 
avoidable displacement of the tubes for the sake of obtaining our visual 
records introduces a factor which is subject to the criticism of being un- 
physiologic. 

CONCLUSIONS 

1. A technique for simultaneous kinetic and radiologic studies on 
uterine and tuhal motility has been described. It should be noted that 
the need for meticulous control of all factors makes this method, as used 
at present, a strictlj’’ investigative procedure. For instance, the very 
fact that we are studying a single closed constant perfusion S 3 "stem 
would invalidate exireriments in the event both tubes were patent. 
Thus, of necessity, we have been restricted in our investigations to cases 
in which one tube has been removed, i.e., for ectopic pregnancy, and m 
which the residual tube has been found normal ly all available standards. 

2. In insufflation of gas or fluid in human beings, the fluclualing 
waves of pressure are probablj’- isthmie in origin. 

We are indebted to Dr. A. Unger, radiologist at Sydenliani Hospital, .lor his in- 
valuable cooperation. We wisli to thank the Johnson Ee.soarch Foundation for tnen 
assistance in the acquisition of our apparatus, and Mr. Descoteau for his teclmiea 
help. 
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Some noteworthy tigures are quoted: 79 women, considered in this studL 
1,550 pregnaneie.s, of which 869 terminated in viable birtlis, 212 in spontaneous, an 
475 in induced abortions. In terms of percentages, only 55.8 per cent of all conce]^ 
tions reached viability, 13.6 per cent ended in spontaneous, and 30.5 per 
induced abortions. Out of 979 women, 636 became pregnant (65 per 
63.8 per cent experienced at least oj)e abortion (spontaneous or induced) 
makes 1.7 abortions for each woman. It was found that 90 per cent of these uonie 
had married before tlie age o E- 30. The largest number of abortions, both sponi aneou ^ 
and induced, occurred during the second month of gestation. The first two 
nancies were most likely to be carried to term. With each subsequent conception 
chances of survival for the fetus were sharply reduced. It was also found that 
overwhelming number oE induced abortions were done by physicians and bj nic. 
of instruments. 
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CHORIONEPITHELIOMA'^ 

A Study of Thirteen Cases 
Russell R. de Alvarez, M.S., M.D., Ann Arbor, Mich. 

(From the Department of Obstetrics and Gynecology, University of Michigan 

Hospital ) 

P ROBABLY no rare tumor exhibits such markedly'’ malignant char- 
acteristics as chorionepithelioma. While the number of reported 
cases is fairly small in comparison to other malignancies of the female 
genital tract, their occurrence is common enough and the malignant 
potentialities so great, as to warrant special attention. 

During the jmars 1925 to 1940 inclusive, 2,042 patients with malig- 
nancy of the female genital tract were seen in the Gynecology Clinic of 
the University of klichigan Hospital. A diagnosis of chorionepithelioma 
was made in 13 patients, an incidence of 0.63 per cent. 

PARITY 

The disease occurred twice in primigravidas and eleven times in 
multiparous patients, coinciding with the majority of reports that 
chorionepithelioma usuallj^ occurs in multiparas. The average parity of 
the entire group was 2.2 full-term pregnancies. The average gravidity 
was 3.2 pregnancies. The relation of parity is only of academic interest 
since multiparas far outnumber pi’imiparas. 

AGE 

While most other malignant diseases of the female genital tract usually 
occur during or near the menopause, chorionepitheliomas occur almost 
entirely during the childbearing period. Our oldest patient was thirty- 
nine, the jmungest nineteen years of age. The average age of the entire 
gi'oup was 28.2 years. Teacher,^ in his review of 188 cases, claimed that 
the incidence of chorionepithelioma reaches its peak at the age of 33. 

There was one colored patient in our series, the remaining twelve were 
white. 

There exists considerable controversy among the leading authorities 
regarding the etiolog}^ of chorionepithelioma. J\Iost statements propose 
a possible cause but really offer nothing more than a discussion of the 
nature of its precursor. Since the cause is still unknown, most of the 
literature on this point can be summarized by stating that the presence 
of living chorionic tissue in any location is potentialty malignant. Ex- 
cept for the very rare situation wherein chorionepithelioma occurs in a 
primary tumor of the ovaiy or in a teratoma, most eases follow moles, 
abortions, term pregnancies and ectopic pregnancies, and in that order. 

Findlej"- in a report of 500 collected cases of hydatidiform mole found 
that 15 7, or 31 per cent, developed chorionepithelioma. Although a sum- 

*Prosented at a meeting of tlie Michigan Society of Ob-stetrician-s and Gvnecoloei^sti 
Detroit, Michigan. May G, 1941. ‘ 
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mary of the world literature by Mathicrv'’ in 1930 revealed that 10 per 
cent of moles develop into chorioncpithclioma, IMathieu concluded that 
50 per cent of chorionepitheliomas are preceded by the passage of moles, 
the others developing after full-term pregnancies and abortions with 
emphasis on the latter. 

The stress placed on the development of ehorionepithelioma following 
the passage of a mole or an abortion indicates more than the casual in- 
terest so frequently displayed in the management of these conditions. 
The precursor of ehorionepithelioma in our series, as compared with 
that of other authors, is recorded in Table I. 


Table I. Antecedext Condition 



MOLE 

ABORTION 

PULL TERM 

ECTOPIC 

UNKNOWN 

Schumann'4 (15) 

8 


0 

0 

7 

Teaclieri (1S8) 

73 

59 

53 

O 

O 

0 

Mahfouzs (15) 

8 

5 

1 

0 

1 

Brewss (24) 

8 

7 

4 

0 

5 

Mathieus (2S) 

15 

5 as.sociated 

7 

1 as.sociated 

0 

0 

U. of M. (1.1) 

0 

5 


0 

0 

Wilsoni (5) 

2 

2 

0 

0 

1 

(mole 2 yr. be- 
fore; pregnancy 

1 yr. before) 


In our series, the average length of time between the occurrence of the 
predisposing condition and the diagno.sis of ehorionepithelioma was nine- 
teen months. The longest interval ivas nine yeai’s, following a full-term 
pregnancy. The shortest interval was ten days, following the deliver? 
of a full-term pregnancy. However, further investigation and analysis 
of the former’s history revealed irregular periods of two ?mars’ duration, 
each mensis lasting from five to seven weeks with continuous bleediiiEC foi 
the five months prior to admittance to this hospital. Excepting this case, 
the longest interval between the appearance of the precursor and the 
ehorionepithelioma was twentA^-seven months. 


SYMPTOMS 

The most characteristic and important s?nnptoin of ehorionepithelioma 
is vaginal bleeding. This bleeding may occur sliortl?’’ after the termina- 
tion of pregnane?", Avhether it be a full-term pregnane?", mole, or an 
abortion, and is due to the corrosive action of the trophoblast on tie 
AA"alls of blood A"essels. The latent period ma?" be from seA"eral Aveeks to 
several months. The bleeding is scant in most cases, graduall?' in- 
creasing in amount as the condition progresses. It is not altogether mi- 
probable that bleeding ma?" haA"e existed and then stopped, AA"here t le 
tumor had been totall?" intramural. The earl?" signs and symptoms aie 
not characteristic and frequentl?" simulate those associated Avith retaine 
membi'anes, sepsis and/or involution. The bleeding ma?" be irregulai, 
sudden, severe, or depleting, or the patient ma?" have just a mild amoun 
of serous or serosanguineous discharge. 

In Matliieu's® series of 28 eases collected from the entire Pacific 
region betAveen the ?'ears 1931 and 1936, the most frequentl?" note 
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symptoms were vaginal bleeding, nausea and vomiting, painful uterine 
contraction, or no sjnnptoms whatsoever. In our group of cases, vaginal 
bleeding was the first sjmiptom in 10 patients and chest pain, hemoptysis, 
and central nervous system symptoms occurred in one of each of the 
three remaining patients. The cerebral sjouptoms were headache and 
blurring of vision. The average duration of s^nuptoms in our group 
before a diagnosis was made was 6.2 montlis. The shortest duration of 
symptoms was three weeks in tlie patient with cerebral s^miptoms, the 
longest duration being twelve months in a patient who had vaginal 
bleeding following an abortion at three months of gestation. Bleeding 
following eurettement in an incomplete abortion should make the ob- 
server suspicious of the possibility of chorionepithelioma. Often, the 
curette is unable to obtain deep-seated mjmmetrial implants of 
chorionepithelioma, but even in those where tissue can be obtained, mis- 
takes are frequentty made in the microscopic interpretation of the tissue. 
According to Teacher, it is sometimes very difficult or even impossible to 
draw a sharp histologic distinction between the villi of simple hydatidi- 
form mole and those of chorionepithelioma. In Schumann’s study of 
15 eases, he reports one case where the Aschheim-Zondek test was nega- 
tive and curettings revealed onl}’' deciduitis. 

Pain as a symptom does not occur until late in the disease. Anemia 
from acute or chronic hemorrhage may be prominent. Low grade fever, 
probably on the basis of bacterial invasion of secundines remaining in the 
uterus, is not uncommon and fi’ank sepsis may be present. The cause of 
this fever must also be diffei*entiated from secondary pneumonic disease, 
cerebral processes, from primary incomplete infected abortion, as well as 
other common causes of fever. 


DIAGNOSIS 

Prior to the development of the Aschheim-Zondek test in 1928, the 
diagnosis of chorionepithelioma depended upon the presence of profuse 
or continuous uterine bleeding, the microscopic appearance of curettings, 
and the presence or absence of remote metastases. Between the years of 
1932 and 1940, the Aschheim-Zondek reaction was utilized in the last 
8 cases of chorionepithelioma diagnosed in our clinic. In all 8 patients 
the Ascliheim-Zondek reaction was positive. After admittance to the hos- 
pital, the diagnosis was made in all patients in less than ten days after 
initial admittance. Dilutions of urine were run for the determination 
of gonadotropic substance on several of the patients and are recorded in 
Table II. 

Table II. Aschheim-Zondek Reaction 


NO. OF CASES 

UNDILUTED 

1:50 

1:100 

1:200 

1:2000 

3 


0 

0 

0 

0 

1 

-f 

-f- 

0 

0 

0 

2 


+ 

+ 

0 

0 

1 

~h 

+ 

+ 

+ 

0 

1 

+ 

+ 

+ 

+ 

■f 


The value of the Aschheim-Zondek test cannot be too strongly empha- 
sized in dormant cases of chorionepitlielioma. It is just as important 
in tlie diagnosis of chorionepitlielioma as the Kahn test is in the diagnosis 
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of syphilis. Since mistakes are frequently made in the microscopic diag- 
nosis of the disease, the Asehheim-Zondek test should serve to confirm 
the microscopic and clinical findings. The biologic test is more accurate 
than histologic diagnosis on the basis of tis.sue study. Because of this, 
considerable skepticism has arisen regarding the true diagnosis of eases 
so diagnosed before the advent of the test. The biologic test should be 
utilized in every suspected case in conjunction with clinical examination 
and the use of other methods whicli contribute toward making the 
diagnosis. The concentration of the gonadotropic substance in the urine 
is not necessarily an important factor in determining the presence or 
absence of chorionepithelioma, since, in a recent study of women who 
were seen with normal early pregnancies, positive reactions from 
these patients’ urine, diluted 1:200, were obtained. "We feel that any 
patient who persists in bleeding follow'ing a curettage for ineomplete 
abortion or followfing the evacuation or passage of a mole should be fol- 
low'^ed bjj- periodic biologic studies. The presence of a positive reaction 
six weeks after a eurettement or passage of a mole should be eonsidered 
diagnostic of chorionepithelioma. The reaction obtained in the Aseli- 
heim-Zondek determination is practically never weak if retained chorion 
is present. There may, however, be a long latent period of negativit) 
during which time a previously passed molar pregnancy may develop 
into chorionepithelioma. It is therefore important that frequently le- 
peated tests be carried out in order to make early diagnosis possib e. 
The diagnosis of chorionepithelioma after the appearance of metastases 
is easy. 

Since error in diagnosis may be fatal, more frequent use of the Asch- 
heim-Zondek test is indicated in patients presenting a suspicious a 
normality. "We prefer the Aschheim-Zondek test, using five mice, ra er 
than the Friedman test with one rabbit, since the chance of detee mg 
early changes is greater. If the mice are killed by the high concentia ion 
of gonadotrope or toxic substance in the urine, we favor the repetition o 
the tests with more dilute specimens. 

TREATMENT 

Practically all authors agree that once chorionepithelioma has been 
diagnosed, the proper treatment is immediate hysterectomy. Most o 
servers agree that early diagnosis and adequate early treatment 
best prospect for cure. Some authors favor subtotal hysterectomy. 
our feeling, however, that if the patient presents even localized ma ig 
nancy in the uterine wall, the possibility of hematogenous metastases i 
omnipresent, and for this reason a more radical attack is necessarj 
order to be certain that all of the neoplasm has been eradicated, 
feel that a cure of chorionepithelioma, in the operable case, is base 
upon total hysterectomy, plus removal of both tubes and ovaiie^ 
Preservation of the tubes and ovaries at the time of operation is ^ 

by some, while some gynecologists are infiuenced in their decision by 
presence or absence of ovarian involvement by the primary grom . 

If blood loss has been excessive, it should be replaced preoperativelj ■ 
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Table III. Method op Treatment 



TOTAL 

HYSTEREC- 

TOMY 

SUBTOTAL 

HYSTEREC- 

TOMY 

REMOVAL OF 

VAG. 

IMPLANT 

X-RAY 

THERAPY 

NONE 

Mathieu (28) 

24 

3 

1 

0 

0 

U. of M. (13) 

6 

0 i 

0 

4 

3 

Wilson (5) 

2 

1 

0 

0 

2 


In onr cases, total hysterectomy and bilateral salpingo-oophoreetomy 
were performed in six. The remaining 7 patients were inoperable; 4 
were treated bj’ x-raj^ therapy applied to the local lesion and metastases, 
while 3 patients received no treatment. 

One of the advanced patients was admitted on the Nenro-Surgical 
Service with all of the characteristic signs and symptoms of brain tnmor ; 
the diagnosis was first made at the time of microscopic examination of 
tissue removed at time of craniotomy. One patient in our clinic who 
had had a total hysterectomj^ and a bilateral salpingo-oophoreetomy 
for ehorionepithelioma without demonstrable evidence of remote metas- 
tases was later admitted to another hospital with the diagnosis of 
meningovascular meningitis, and died within three days after her admit- 
tance. We can conclude, from these treated patients and untreated 
patients, that routine x-ray study of the chest and routine neurologic 
examination, along with gynecologic clinical and biologic investigation, 
should be performed in every suspected choi’ionepithelioma. 

MORTALITY 

Four of the '13 patients are living and well at the present time ; aU 
four of these patients were ti’eated sui’gically by total hysterectomy 
and bilateral salpingo-oophoreetomy. One of the 6 patients treated in 
this manner died of metastatic neoplasm two months postoperatively, 
and one fatality occurred as a result of acute intestinal obstruction. All 
of the patients with advanced cases treated bj^ other methods, including 
irradiation, are dead. 

Table IV. Mortality 



DEATHS 

LIVING 

Mathieu (28) 

2 

26 

Brews (24) 

14 

10 

Mahfouz (15) 

3 

12 

U. of M. (13) ' 

9 

4 

Wilson (5) 

«> 

O , 

2 


A summary of the mortality by various observers is recorded in Table 
IV. The survival percentages appear to be unusually high in some of the 
series. This information immediately raises the question of whether 
verj^ earlj^ diagnosis was made in manj^ of these cases or just how ac- 
curate was diagnosis. This point is well presented in Wilson’s excellent 
report of 5 well-worked-up cases. In the collected series reported by 
i\Iathieu and in IMahfouz’ series of 15 cases, the diagnosis was frequently 
made by microscopic examination of tissue onljL 
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The interval lietween tlic time of admittance, when the diagnosis was 
made, and the time of death varied from one 'week to three months. The 
average interval -was 1.1 months. The average interval between the 
date of the first symptom and the time of deatli "was 5.7 months, ivith 
the shortest interval being three months and the longest interval fifteen 
months. Doubtless lives conld be saved by general recognition of the 
fact that an early diagnosis of ehorionepithelioma can be made only by 
careful consideration of vaginal bleeding following a pre-existing preg- 
nancy, abortion, or mole. 

The anatomic cause of death in our patients is listed in Table V. 


Table V. Mortality 


CAUSE OF DEATH 

NUMBER OF CASES 

Cereliral metastases 

3 

Diffuse meningeal involvement? 

Pneumonia, secondary to metastases 

3 

Cachexia 

1 

Intestinal obstruction 

1 


The sites of metastasis are listed in Table VI. 


Table AT:. Metastases (Nine Gases, Eighteen Sites) 


SITES OF METASTASIS 


Lungs 

Vagina 

Brain 

Liver 

Kectum 

Ovary 

Diaphragm 

Adrenals 

Periaortic nodes 


NUMBER OF PATIENTS 
WITH THESE SITES 
5 
4 
2 
2 
1 
1 
1 
1 
1 


These sites of metastasis tvere found either at the time of operation, at 
autopsy, by roentgenographic examination, or by biopsy. 

Pulmonary metastases occur by direct hematogenous embolic trans- 
mission. The mechanism of spread from the primary uterine site to the 
vagina most likely occurs by tvay of the fine interlacing of vessels be- 
tween the fundus and cervix, and thence through the netivork of vesse s 
common to the cervix and vagina. It is not altogether improbable tha 
vaginal spread might also occur by systemic route in an embolic mannei. 
Cerebral metastases, we feel, occur directly if a patent foramen ova e 
can be shown to be present. If this cannot be demonstrated, retrogra e 
venous metastases, and tertiary spread from pulmonary metasta ic 
lesions offer the more plausible explanations for this involvement. 
remaining sites of metastasis occur by way of direct blood stream routes. 

Lutein cysts Avere found in four of the patients, either at the time o 
autopsy or at the time of operation. In one patient in whom oi’ange 
sized lutein cysts of the OAmry Avere found, the fluid from the cyst A\as 
studied to determine the presence or absence of gonadotropic substance, 
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The tests were very strongly positive. Lutein cysts did not occur with 
the same frequency in our group of cases as has been reported by other 
observers. 

SIBraiAEY 

We believe that early diagnosis of ehorionepithelioma can be made 
only by constantly keeping the diagnosis in mind. 

Of what significance is the biologic test in diagnosis? Any patient 
showing a positive biologic test for the luteinizing hormone four 
weeks after delivery of a full-term pregnancy or following an abortion, 
or, in whom the test remains positive for six weeks or longer following 
the passage of a mole presents strong evidence of an existing chorion- 
epithelioma. 'WTiile we have come to rely upon the reaction of the 
Aschheim-Zondek test, this test, plus clinical judgment, the evaluation 
of a complete histoiy and microscopic appearance of the eurettings 
should be used collectively rather than any one single criterion 
diagnosing the disease. Particularly significant is clinical judgment in 
evaluating the patient whose Aschheim-Zondek reaction becomes positive 
due to subsequent pregnancy. 

What is the treatment of ehorionepithelioma and what is the best waj^ 
to treat this disease? On the basis of our report and of previous re- 
ports, we feel, at the present time, that these patients, if operable, are 
best treated surgically by the perfonnanee of a total hysterectomy and 
bilateral salpingo-oophoreetomy. 

Of what value is irradiation in the treatment of ehorionepithelioma? 
We feel that, if diagnosis is made early enough to treat adequately these 
patients, surgery is the one treatment which will uniformly give satis- 
factory results. However, in the presence of metastases, the disease is 
best treated, and then probably only palliatively, by irradiation of the 
primary site and of the metastatic area, rather than by removal of the 
primary lesion in the hope that secondary metastases will disappear. 
The indications for surgery in this group should be limited to patients 
where continued and potentially fatal hemorrhage is present, as de- 
scribed by Wilson. 

Frequent subsequent checks on operated patients’ urine for gonado- 
tropic substance should be carried out at monthly intervals during the 
first postoperative year, and once every two months during the second 
year. Where circumstances permit, it would be desirable to check these 
patients clinically and biologically at least twice yearly throughout life. 

Koutine roentgenographic examination of the chest and neurologic 
examination are indicated prior to operation in all patients suspected of 
having ehorionepithelioma. 
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GYNECOLOGIC TUBERCULOSIS 

A Brief Review op Thirty-Two Cases, Ikcluding One op 
Tuberculous Cervicitis 

Eduard Eichner, M.D., Allan Bookatz, ]\LD., 

ANT) Louis Hirsch, M.D., Cleveland, Ohio 
(From the Departments of Pathology and Gynecology of the Mount Sinai Hospital) 

G enital tuberculosis was first recognized by Morgagni while per- 
forming an autopsj' on a girl of twenty years. There were no other 
reports until those of Raymond, Rejmaud, and Senn in 1831. Koch dis- 
covered the tubercle bacillus in 1882. In the following year Cornil and 
Babes first demonstrated the bacilli in the vaginal discharge. Since 
then, a voluminous literature has grown, slowly clarifying the various 
issues of pathology, diagnosis, and treatment. 

Gynecologic tuberculosis may be a primary infection introduced by 
the male. Secondary infection by the hematogenous or lymphatic routes, 
or by direct extension from a neighboring organ, is the more frequent. 
Recent experimental work has demonstrated that re-infection through 
the vaginal route in a previously sensitized individual can produce 
typical clinical gynecologic tuberculosis. All organs of the female 
genitals have been known to be involved. The individual lesions vaiy 
greatly in their frequency, tuberculous salpingitis being the most com- 
mon. Tuberculous vaginitis and oophoritis, the occurrence of which was 
denied until recently, are the least common. 

Gynecologic tuberculous lesions vary greatly in type. Vulvar lesions 
are ulcerative, scrofulodermal or lupus-like. Cervical tuberculosis, which 
often looks like malignancy,^ is catarrhal, miliarj'', ulcerative, vegetating, 
or interstitial. Corporeal involvement may be miliary, ulcerocaseous, 
hypertrophic or interstitial, and is frequently diagnosed wTongly as 
adenomyosis or fibromyomatosis because of the irregular contour of 
the tender uterus. These patients, as a rule, show advanced endometrial 
and tubal infection, and other evidence of tuberculosis is usuafiy 
present. Tuberculous oophoritis is diagnosed only by the pathologist- 
Tubereulous salpingitis is protean in its nature, and may be miliarj', 
nodular, atrophic, hypertrophic, or caseous. 

It is currently agreed that genital tuberculosis is not diagnosed pre- 
op era tively unless it has been suspected. Pathologically, no diagnosis 
should be considered as certain until the tubercle bacilli have been 
demonstrated by any of the acceptable methods. 

MATERIAL 

Prom 1916 to 1940 inclusive, 1,600 autopsies and over 38,000 surgical 
specimens have been reviewed by the Department of Pathology, at Mount 
Sinai Hospital in Cleveland. Thirty-two proved cases of gynecologic 
tuberculosis have been found. Six were verified at necropsy, and the 
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remainder had 30 gynecologic procedures by 12 operators. Patients with 
tuberculous skin lesions, peritonitis, perimetritis, perisalpingitis, or 
perioophoritis have been excluded, as have all those where no tubercle 
bacilli were found in the specimens after staining by the Ziehl-Neelsen 
method or by guinea pig inoculation. 

The youngest patient in this series died of tuberculous meningitis at 
the age of two. Tuberculous salpingitis was an incidental finding at 
autopsy. The oldest patient was sixty-two years of age. The preopera- 
tive diagnosis of cervical malignancy was changed postoperatively to 
tuberculous vaginitis and endometritis. The average age of the entire 
group was 34 years. One patient was found to have tuberculous 
salpingitis sixteen years after tuberculous endometritis had been diag- 
nosed by examination of the eurettings. Tubal involvement was 
bilateral in all but one case, whereas oophoritis was always unilateral. 
Since complete operative procedures were done infrequently, it is difficult 
to determine the true incidence of organs involved. Vaginal procedures 
varied from dilatation and curettage to total hysterectomy and bilateral 
salpingo-oophorectomy. One Watkins’ interposition operation and four 
gyneplastic repairs were included among the vaginal procedures. Ab- 
dominally, the most radical operation was a total hysterectomy, bilateral 
salpingo-oophorectomy and subtotal c 3 ^stectomy in a patient with uterine 
malignancy and incidental tuberculous salpingitis. In one patient, the 
operation was limited to a biopsy of the involved tissues. 

The organ frequency in the specimens examined bj’- our laboratories 
was : 


ORGAN 

SURGICAL 

AUTOPSY 

Tubes (unilateral once) 

23 

6 

Endometrium 

9 

1 

Myometrium 

5 

1 

Ovary (always unilateral) 

3 

0 

Endocervix 

2 

1 

Cervix (interstitial) 

1 

0 

• A^'agina 

1 

0 

Vulva and Bartholin gland 

0 

0 


Reports in the literature state that tuberculous cervicitis occurs about 
once to every 200 cervical malignancies. During this same interval, our 
pathologists diagnosed 201 carcinomas of the cervix uteri. 

The diagnosis was made preoperatively in onlj’- 3 patients, all of 
whom gave a history of previous tuberculous peritonitis. Diagnosis was 
made at operation in 13 eases. Four patients were parous, one having 
borne eight children. Eight were unmarried. The preoperative diag- 
nosis in 3 of these was ectopic pregnancy. In one, who had a tender 
pelvic mass and an amenorrhea of five montlis, the Friedman test Was 
weakly positive. The final diagnosis was tuberculous p^msalpingitis. 
This was the only patient in the entire series who had missed any 
periods, though all bqt 5 complained of menstrual irregularities. Menor- 
rhagia, with or without metrorrhagia, and nssoeiated with severe 
dj^smenorrhea occurred in the majority. Except in those with pelvic 
abscesses, the disease was never suspected. 
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The incisions of 11 patients Avere not healed and still draining at the 
time of their discharge from the hospital. Drainage had been instituted 
at operation in 5 patients, and the wounds of all broke doAvn. Two in- 
cisions Avere resntured, hut disrupted a second time. One patient de- 
A'eloped a reetoA-aginal fistula after the remoAGil of a left tuberculous 
tubooAmrian mass. One patient, at necropsy, A\'as found to liaA^e a 
sigmoidosalpingOA^esical sinus Avhich communicated Avith a tuberculous 
pehue abcess. Death folloAved uremia secondary to tuberculous destruc- 
tion of both kidneys. One patient de\'eloped an acute tuberculous 
peritonitis after her operation but recoAmred. One patient died Avithin 
a month of her deliA'ery of a normal term infant. 

A slight to scA'ere anemia Avas present in 22 of the 30 surgical cases. 
Nine required transfusion for blood loss during the operation or for 
postoperatiA^e shock and sepsis. The AAdiite blood count on admission 
Avas elcAmted above 10,000 per e.mm. in sixteen patients. The highest 
count Avas 23,500 in a patient Avith pelvic abscess. No sedimentation 
rates Avere done. Nine patients Avere discharged before the fifteenth 
postoperative day. The average hospital stay AA'as 25.3 postoperatNe 
days, and the longest Avas 85 days. 

Tavo patients later developed malignancy. The first patient died of an 
alveolar adenocarcinoma of the lung Avith generalized metastases tAA'o 
years after the internal genitals had been removed for tuberculosis and 
flbromyomas. The other, in AA'hom a diagnosis of tuberculous endo- 
metritis had been made sixteen years previously, AA'as operated upon for 
uterocervical malignancy Avhich inA'olved the bladder. An active tuber- 
culous salpingitis Avas found at this time. She is still alive three years 


after this second procedure. 

Seven patients Avere not seen again after their discharge from the hos- 
pital, and 6 Avere folloAved for less than one year. Of the others, 6 
are apparently free of tuberculosis at present. Tavo are inmates of 


sanitoria. One has pulmonary tuberculosis, and the other is recoA'er- 
ing from tuberculous peritonitis. One patient has a laryngeal lesion 
Avhich is suspected of being tuberculous. Four patients are knoAvn to 
have died, one of droAvning, one of generalized tuberculosis, and one oi 
carcinoma of the lung. In the fourth patient, the cause of death is 


unlmoAvn. 

Of the 6 patients in Avhom autopsy confirmed the diagnosis, 2 died o 
uremia and pyelonephritis. One, the youngest, died of tuberculous 
meningitis. The fourth developed a pleurisy Avith effusion in the fifth 
month of pregnancy, delNered normally at term and came to necropsy 
four weeks later AAdth an acute generalized miliary tuberculosis.^ Ihe 
last tAvo Avere classified as anesthetic deaths, dying under anesthesia for 
tooth extraction and cholecystectomy, respectively. The findings o 


gjmecologic tuberculosis Avere incidental in each of these. 


CASE REPORT 

A detailed report of the most recent patient folloAA^s: A. D. (S. P- h^o. 
35207 and 35298), negress, aged 18 years, Avas admitted to the gjmeco- 
logical service at Mount Sinai Hospital on Sept. 12, 1939. She com- 
plained of acute generalized abdominal pain associated Avith nausea. 
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colic, and occasional emesis of twenty-four hours’ duration. The onset 
followed cessation of her last menstrual period on Sept. 10, 1939. 
]\'Ienarehe occurred at fourteen years of age, and menses had always 
been regular, lasting three to four days. They were occasionally asso- 
ciated with lower abdominal cramps durmg the first day of flow. There 
had been a moderate leucorrhea for the past year. Promiscuity udthout 
prophylactics was admitted. 



Pig-. 1-A . — (S. P. No. 35298.) Tuberculous cerv'icitis. The surface is denuded. A 
cervical gland is seen at the lower left corner. The remaining tissue is not recogniza- 
ble. There are areas of degeneration, tubercle formation and several typical Langhans’ 
giant cells. 



Fig. 1-R. — Ziehl-Neelsen stain showing a tubercle bacillus in one of the giant cells in 

Fig. 1-A. 

Past history at the time of admittance was noucontributoiy. Later, it 
was learned that she had had a pleurisy witli effusion in 1937. Pamilj^ 
liistory. showed that her sister died of pulmonary tuberculosis in 1936. 
At that time the patient’s von Pirquet test was positive, but x-rav of 
the chest was reported as negative. Temperature on admission Vas 
normal, but rose to 101° F. Pulse was 110 per minute; hemoglobin 




70 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


85 per cent ; the red and white counts were 4.5I\I and 11,400 per c.mm., 
respectively. A diagnosis of pelvic peritonitis was made and eonserva-- 
tive therapy was instituted. Temperature and pulse returned to 
normal on the fifth day. She was discharged on the twelfth day, at 
which time the white count was 9,000. Internal pelvic examinations 
were not done. 

Examination in the out-patient department on Oct. 25, 1939, revealed 
a left tiiboovarian mass. At that time, she stated that menometrorrhagia 
had been present since her discharge from the ho.spital. A Friedman 
test was negative. A small cervical erosion was then treated vdtli 
silver nitrate stick and foreign protein therapy was begun. Menses re- 
turned to normal liy Jan. 5, 1940. However, a weight loss of fifteen 



Fig. 2. Fig. 3. 

Fig. 2.— (S. P. No. 35298.) Tuberculous myometritis. Except for a few smooth 
muscle fibers at either end, the tissue is not recognizable, being replaced, for tne 
part, by a tubercle with central necrosis and giant cell formation. 

Fig. 3. — (S. P. No. 35298.) Tuberculous endometritis. Endometrial glarids ar 
visible at the upper left corner. The rest of the tissue shows inflammation, neci 
and giant cell formation. 

pounds Weis noted. The cervix, at this visit, was found to be irregulm 
and hypertrophied. There was a friable papillary overgrowth ^ 
covered almost half of the anterior lip. The examination caused tree 
bleeding. The cervix was moderately fixed, and the adnexa were no 
palpable. Hospitalization was advised for biopsy, as a cervical malig- 
nancy was suspected and physical examination by the medical depar - 
ment was reported as negative. The patient entered the hospital on 
Feb. 15, 1940, at which time the only additional findings were an m- 
creased weight loss, a slightly larger cervical lesion and moderately in- 
creased cervical and parametrial fixation. The rest of the interna^ 
examination was unsatisfactory. Curettage of the uterus and biopsj 
of the cervix were done under nitrous oxide-oxygen anesthesia on tne 
following day. Examination of frozen sections showed tuberculous 
cervicitis. 
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During the ensuing two weeks, an attempt was made to rule out other 
tuberculous foci. No active lesion outside of the pelvis was found. 
Cystoscopy, retrograde pyelograms, x-ray of the chest, and guinea pig 
inoculation with sputum and urine failed to disclose active tuberculosis. 



Fig. 4. Fig. 5. 

Fig. 4. — (S. P. No. 35298.) Tuberculous salpingitis (interstitial). The endosalpinx 
is visible at the left and shows evidence of a chronic inflammation. The myosalpinx 
is edematous, and at the rigiit tiie muscle fibers are separated by an area of degenera- 
tion and giant cell formation. In other areas, the endosalpinx was involved, but pic- 
tures here could not be distinguished from tuberculous endometritis. 

Fig. 5. — (S. P. No. 15861.) Tuberculous oophoritis. The right half shows the wall 
of a developing follicle. The left contains typical tuberculous inflammation and giant 
cell formation. 



Pig. 6. — Vaginal smear after tlie method of Papanicolaou sliowing a moderate 
estrln deficiency. Botli ovaries of tliis patient were totally removed one year previ- 
ously. Urinary estrin- excretion at this time is over twentv rat units per d'av 


Despite her age, total hysterectomy and bilateral salpingo-oophoree- 
tomy were performed on l\Iarch 1, 1940, under general anesthesia. The 
intestines were matted by old firm adhesive bands. No attempt was 
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made to locale or remove llie appendix. The o])eration was easilj" per- 
formed after separating the adherent bowel from the nterns, tubes, and 
ovaries. 

The pathologic diagnosis was tnbcrcnloiis cervicitis, endocervicitis, 
endometritis, myometritis, salpingitis, perisalpingitis, perioophoritis and 
peritonitis ; only the ovaries were nninvolved. 

Her convalescence was stormy. Slie developed intestinal obstruction 
and was operated upon on March 16, 1940, at, which time several bands 
of firm adhesions in tlie left upper quadrant were severed ; a volvulus 
was relieved and an enterostomy was done. Tlic patient was discharged 
on May 8, 1940. after closure of the enterostomy. The midline incision 
had healed by first intention, and the enterostomy wound was granulat- 
ing but not draining. She was i-eadmitted on May 12, 1940, with a recur- 
rence of intestinal obstruction following an unwise meal. This was 
easily relieved by the Miller-Abbott: tube and enemas. She Avas Avell 
within ten days but was not discharged until June 4, 1940, at Avhich time 
she weighed 84 pounds. The combined liospital stay was 106 days. She 
is now Avell, Aveighs 112 pounds, and has I’cturned to normal actiAuty. 

There Avas evidence of surgical menopause after the pehue laparotomy, 
but there have been no flushes for the past, six months.. Va.ginal smear, 
after the method of Papanicolaou, done on April 16, 1941, shoAAmd only 
a modei’ate estrin deficiency. Estrin excretion studies shoAV 20 R.U./24- 
hour specimen of urine. 

There is a slight incisional hernia at the enterostomy site. • Re- 
examination of the surgical specimen disclosed that both oAmries had been 
totally ablated. The probable source of the estrin noAV being excreted is 
either the adrenal glands, or aberrant ovarian tissue. 

COMMENT 

The question of surgical intervention in this case Avas not clear at 
first. Several local internists suggested surgical intervention if no otlici 
active lesion Avas present. Of cuiTcnt literature, only the monographs 
by Norris^ and Jameson- Avere of help. Botli authors giAm evidence sup- 
porting radical as Avell as conservative treatment, but prefer the former 
if active tuberculosis is not present elscAAdiere. Both state that in- 
sufficient data are at hand for a critical evaluation of the various tjqies 
of therapy. Jameson’s Avork is the most recent, and I quote excerpts 
AAdiicli influenced our decision. 

On page 68 (et. seq.), he AAwites : "... failed to find a report of spon- 
taneous healing of tuberculosis of the cervix . . . and untreated cases o 
ulcerative and papillomatous tuberculosis of the cervix tend to pm- 
gress.” “Curettage has been employed Avith good results, but tne 
method is condemned . . . because of the danger of disseniinatmn o 
the disease.” “If tuberculosis of the upper tract is recognized pi 
operatively, and biopsy of the cervix is positive, one is justified m doiUo 
a total hysterectomy.” Later he states: “ Roentgen-radiation in cerAU- 
cal tuberculosis has failed to give faAmrable results . . . and it is sm - 
evident that radium could have but little effect in the presence of laie 
caseous masses. ...” Of adnexal and uterine tuberculosis (page for, 
et seq.) he states: “Experience has shoAAm that cases of tiibercu ou 
salpingitis treated by the usual conservative measures employed m com- 
mon tiihal inflammations fail to regress . . . but is the only metn 
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justified in certain cases with the possible exception of simple laparotomy 
or roentgen-ray therapy. ’ ’ In regard to surgery, he comments : “ it 
is absolutely impossible to determine the extent of the disease macro- 
seopically . . . and bilateral salpingectomy should be done. ... If 
. . . removal of the ovaries- has been necessitated by extensive adnexal 
disease, there is no particular value in leaving the uterus in situ. It has 
been shovui . . . that the danger of producing untoward symptoms of 
premature menopause in young women by oophorectomy is less than in 
other tjTpes of pelvic disease because the internal secretion of the ovary 
has already been suppressed. ...” 

SUMMARY 

The history and pathology of gynecologic tuberculosis have been 
briefly reviewed. Surgical and autopsy records of 32 patients aifected 
with gynecologic tuberculosis at Mt. Sinai Hospital in Cleveland have 
been summarized, and the ease histories reported. There was no im- 
mediate operative mortality. Thirteen patients have not been followed. 
Four are knovm to be dead, one with tuberculosis. Six, and possibly 7, 
are living and apparently free of the disease, while two have active, 
nongyneeologic tuberculosis. The pelvic findings were incidental in 5 
of the 6 diagnosed at autops.v. The sixth died one month after delivery. 
Preoperative diagnosis was seldom correct, and most patients had a 
septic postoperative course. All drained incisions disrupted, and 
almost half of the patients left the hospital with draining wounds. 
Except for a history of menometrorrhagia, dysmenorrhea, and relative 
sterility, gynecologic history was not typical. A case of an 18-year-old 
negress with extensive pelvic tuberculosis, who was treated by radical 
surgery, with apparent recovery, is reported in detail. Various methods 
of treatment of gjniecologic tuberculosis are presented. 

I acknowledge the- permission to review the case histories summarized above, 
and express my gratitude to tlie surgeons who gave that permission. I wish to 
thank Dr. Kline and his associates in the laboratory for their assistance, particularly 
Miss Josephine Jones who stained and isolated the tubercle bacilli, and Mr. Wm. 
Stevenson who photographed the slides. 
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FURTHER STUDIES ON THE STERILE AND FERTILE 
PERIODS IN WOMEN 

Leo J. Late, M.D., LL.D., and Ejiii. Reiner, C.E., 

Chicago, III. 

T he so-called “safe” period is of special importance for those women 
who, because of “conscientious objections” or otherwise, would not 
resort to chemical or mechanical contraceptive measures; and likewise 
for all those who, on account of esthetic reasons or practical considera- 
tions, such as interference "with normal sensations or fear of injury to 
physical or mental well-being, Avould object to the use of artificial con- 
traceptives. 

Because of the pioneer work of two investigators in this field, the safe 
period principle has been generally Imoum as the “Ogino-Knaus 
theory. As explained at length in eaidier publications, it proposes the 
Eollo-wing basic claims under nonnal conditions : 

1. OATilation occurs fourteen days before menstruation. 

2. The life span of the corpus luteum is fourteen days. 

3. The ovum is subject to fertilization for only a few hours after 
its expulsion from the Graafian follicle. 

4. The male sperm, within the female genitalia, can fertilize the 
only within a limited period of time, lasting not more than forty-eight 
hours. 

Although within the last few years many papers have been published 
containing such statements as, “the safe period is not. safe” or, “the sa e 
period is only approximately safe,” etc., we have yet to find a control e 
report on several hundred women with written records of their menstrua- 
tions and coitus which serve to prove the validity of the claims o 
“Rh3dhm” babies. Memor}’- records, as so often pointed out, are 
notoriously faulty, and unfortunately many women receive the wrong 
information based upon the old Capellman theory or upon an erroneous 
conception of the method under discussion. 

Many couples making use of the “safe period” during the past few 
years have kept accurate written records of the dates of the beginning o 
their menstruations, of the actual dates of cohabitations, and or ic 
various extrinsic factors which might have led to disturbances in ^ 
tion and the normal functioning of the corpus luteum. We lycie 
gratified by the intelligent cooperation of most of our patients. 1 1 
analysis of their reports, received from July, 1937, to June, 1940, Min 
the basis of the present communication. Most of this materia i 
graphically outlined in three charts. 

Chart 1 depicts the records of 24 women who at first used the ^teLle 
lieriods to avoid pregnancy and later cohabitat ed in the fertile peri 
and conceived. 
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The figures in the first horizontal line of each case indicate the num- 
ber of cohabitations that took place on the listed days of the cycle, 
none of which resulted in a pregnancy. The figures in the column 
under the heading “months” indicate the number of months the 
method was used according to available records. The figures headed 
“total” refer to the number of cohabitations which occurred during 
the sterile periods while conception was to be avoided. 



FERTILE PERIOD ■ t I OVULATION -O COHABITATIONS - 

Chart 1. 


MENSTRUATION ■ M 


Cases 1, 2, 3, 5, etc., are self-explanatory. Cases 4, 9, and 21 need 
classification. There could have been a pregnancy one menstrual 
month before conception took place. Why pregnancy did not occur 
at that time is conjectural. Coitus Avas Avell timed ivithin the fertile 
period, but did not result in pregnancy. 

Cases 12, 14, 16, 17, 18, and 20 serve to illustrate the effect of certain 
temporary disturbances. During the menstrual cycle of Case 12, which 
began Nov. 30, 1936, there was a “flu” episode and the foUoiving 
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menses dici not occur until Jan. 20, ]937. Tliis resulted in an extra- 
ordinaiy fifty-one-day cycle and is probably attributable to the in- 
fluenza. In the menstrual month beginning Jan. 20, 1937, there Avere 
four cohabitations within the fertile period, namely on the seventh, 
eighth, ninth, and tenth days of the cycle, during which time this 
woman conceived ; the baby was delivered on Oct. 23, 1937. 

Case 14 presents unusual featui-es. In the menstrual month begin- 
ning Nov. 30, 1936, coitus took place on Dec. 16, which was the fifteenth 
da.v before the onset of the next menses (December 31), 3 ’et conception 
failed to occur. The change of climate, experienced between December 
14 and 25, might conceivably have prolonged the life span of the corpus 
luteum to more than the conventionally accepted fourteen days, if we 
assume that ovulation occurred before December 16. The climate change 
during the first part of July, 1937, might explain why no conception 
occurred on the sixteenth, eighteenth, and nineteenth days of the cycle 
(July 19, 21, and 22), during the menstrual month beginning July 4. 
Ovulation probably occurred before July 19. In fhe menstrual month 
commencing Sept. 27, 1937, there was no conception because inter- 
course took place on the day following ovifiation; likewise, in the 
menstrual month commencing Oct. 24, 1937, the woman had inter- 
coui'se on the assumed ovulation day, yet menstruation occurred 
November 22. In the subsequent menstrual month there was evi- 
dently a fertile intercourse and a child was born on Sept. 7, 1938. 

Cases 16, 17, 18, and 20 may be interpreted in a similar manner. 

In summar.y. Chart 1 indicates that coliabitations executed during the 
sterile periods do not cause pregnancy, wliereas intercourse properly 
timed and executed during the fertile period eventually results in con- 
ception if male and female are fertile. 

When we review the ten eases, 25 to 34, appearing on Chart 2-A, we 
find that with the exception of Case 30, all these women had borne one 
or more children at one time or another, and Ave maj’’ assume therefore 
that nine of these Avomen are probably fertile. Because of some disturb- 
ing extraneous influence, there Avas a delay in menstruation in Cases 25 
to 31 and in Case 33. When Ave notice, especially in Cases 26, 28, 30, 
and 31, the time of the intercourses preceding these delayed menstrua- 
tions, Ave Avonder Avliy pregnancy did not result since copulation took 
place on or about the fifteenth day before the onset of menstruation. 
We might enter the realm of conjecture and postulate anoAUilatoiy 
menstruation, temporary sterility, or a prolongation of the life span ot 
the corpus luteum, due to the upsetting factors, as mentioned ilnder 
“additional data.” The latter assumption probably approximates the 
actual facts. 

By the same process of reasoning, one might assume that physical or 
mental strain, as Avell as other disturbing factors, such as physical or 
mental shock, unusual exertion, change of climate or altitude, certain 
medication, etc., could shorten the accepted viability of the corpus 
luteum as demonstrated in Cases 32 and 34. 

If the women representing Cases 25, 26, 27, 30, and 32 intended to 
avoid conception, and to all appearances this seems to have been then 
intention, then these cases illustrate the typical faulty application of tlie 
method. There Avas no assurance that oAmlation had taken place Avhen 
the extraordinary event, AAdiich apparently resulted in a disturbance, had 
occurred or began to occur. The particular extraordinary event might 
haA^e delayed oAUilation and abstinence should haA'e been practiced unti 
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the disturbance had passed and until the menstrual cycle which might 
have been affected had terminated. For _ instance, in Case 25 an 
automobile accident occurred on July 11, which Avas the fifteenth day of 
the cycle and as ovulation might have been_ considerablj’ delayed, this 
woman should have abstained until the beginning of the next menses. 
This is particularly true if she did not Avant to take any chances of 
becoming pregnant. 

In summary, Cases 25 to 34 seem to shoAV that temporary disturbances 
of various character delay or hasten the function of the corpus luteum 
as Avell as the onset of the next menstruation. 
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EXTERNAL INFLUENCES WHICH APPARENTLY DISTURB 
OVULATION & THE NORMAL LIFE-SPAN OF THE CORPUS LUTEUM. 
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AGE 38. Va-PARA. GREAT MENTAL 
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FERTILE PERIOD =[ ! COHABITATIONS ' X MENSTRUATION = M 

Chart 2. 


Cliart 2-B illustrates the only tAvo iiiA'oluntaiy pregnancy cases in 
our files of AAdiich satisfactory AAultten records are aA'ailable; hoAvever, 
even these records are not entirely complete. It should be stated that 
besides these tAvo cases, Ave Avere informed of 26 additional undesired 
pregnancies. Prom the information Avhich Ave could extract, it is ap- 
parent that the great majority of these 26 additional cases AA^ere caused 
by faulty application of the method, the use of contraceptives or the 
practice of retractions during the fertile period. 

The Avoman represented in Case 35 became pregnant Avhile cohabitating 
outside of the fertile period, as established by a record kept for eighteen 
months prior to February, 1937, AAdien she Avas seeking advice regarding 
natural conception control. As she AA'as underAveight and as a secondary 
anemia Avas suspected, she Avas instructed to consult her family pliA-sician 
for her blood condition and, if necessary, have a blood count made. This 
examination Avas made and found negatiA'e; hoAA-eA'er, it AA'as rcA^ealed 
that an anemia existed in 1933. 

.tUthough the patient Avas AA-arned against practicing natural concep- 
tion control during the recurrence of tlie secondary anemia and al- 
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though lier record calendar indicates a continuous run-down condition 
beginning with July, 1938, she continued to use the method as shown. 
She apparently conceived on Oct. 12, 1938, or sliortly thereafter. A child 
was born on July 4, 1939. The duration of the pregnancy was about 
265 days. The family physician had prescribed an iron tonic -when he 
was consulted because menstruation failed to occur during the latter 
part of October, 1938. Apparently no other disturbances took place and 
therefore anemia seems to be a contributing factor to this failure. There 
is no record of a blood count made in October, 1938, and our information 
is necessarily, therefore, inadequate. Since a marked anemic condition 
usually delays a woman’s cycle, we are inclined to believe that secondary 
anemia wms the cause of this pregnancy. 


TABLE SHOWING NUMBER OF STERILE COHABITATIONS 
EXECUTED DURING LISTED DAYS OF CYCLES. No.3 




jj 




5l 


0/ 

71 

lY! 

ij 

3 

JO] 

JU 

AF 

J2] 

TE 

Jll 

;r 

w 

15 

16 

B! 

17 

EGl 

B 

NN 

19 

ii 

OF ME 

12223'2A!252627 

.NSTRUATION 
i282930'3l tSMiSASSSeS? 


1 

1 


B 

2 

8 


• 













B' 

a 

B 

B 

B 

B 


- 

- 




IB 

B 



IB 










B 

1 


B 

2 

Bl 

Bl 

B 

□1 

■1 

Bl 

Bl 

Bl 

B 

B' 

a 



a 

B 

fl 

a 

fl 

B 

■ 

fl 


B 

B 




IB 




a 











1 


S 

3 

Bl 

B' 

■ 

■ 

□ 

B 

B 

Bl 

B 


B 



B 

B 

a 

a 

a 

a 

B 

B 

B 

B 

B 








IB 











1 


8 

O 

Bl 

B' 

D 

n 

■> 

□ 

B' 

a 

a 


1 



a 

B 

B 

a 

B 

a 

a 

B 

fl 

B 

B 








IB 











1 



B' 

B' 

■ 

B 

D 


□ 

a 

B 


■ 



a 

B 

B 

B 

a 

fl 

a 

B 

a 

B 

B 








fl 











1 


B 

S 

mm 

B' 

n 

n 

a 

a 

a 

□ 

a 


B 



B 

B 

fl 

a 

a 

a 

a 

a 

a 


B 



















1 



K|i 

d 

B 

■ 

■ 

a 

a 

a 

B 

□ 


B 



B 

1 

a 

B 

a 

a 

a 

a 

a 

a 

a 

fl 







B 











1 




d 

B 

■ 

B 

B 

a 

a 

B 

B 

□ 

a 


fl 

B 

1 

B 

a 

a 

a 

a 

a 

a 

a 

a 


a 






fl 











1 


iSSS 

■B 

Kg 

B 

■ 

B 

□ 

m 

m 

a 

a 

B 

□ 

a 

a 

B 

a 

a 

a 

a 

a 

Q 

a 

a 

Q 

la 

H 

m 






a 











■ 




131 

B 

■ 

□ 

a 

B3 

m 

□ 

m 

a 

B 

□ 

a 

a 

n 

a 

a 

□ 

m 

E 

a 

a 

a 

a 

m 

iSi 

m 

B 



i 












1 



d 

lOa 

B 

■ 

m 

Bl 

EB 

a 

EZ 

a 

m 

a 

B 

□ 

a 

a 

a 

a 

a 

ea 

a 

m 

oa 

a 

sm 

22 

S3 

B 



E 












1 


iBD 

wm 


B 


B 

a 


3E 

BE 

ESI 

m 

a 

D 

B 

□ 

a 

a 

a 

m 

s 

23 

33 

B 

33 



sa 

a 

>S 


a 













1 


IBS 

iMMI 

d 

KSiim 

B 

■ 

ES 

m 

a 

EQ 

ss 


m 

Q 

a 

a 


T 

. 

a 

m 

a 

a 

SB 

w 

a 


a 

0 

m 













1 



d 


B 


m 

Ea 

33 

a 

ra 

m 

m 

a 

a 

a 

a 

B 

□ 

a 

a 

a 

a 

m 

5S 

B 

a 


ED 


a 

m 

II 

B 

B 

fl 








1 


ITlD 


d 

d 



m 

B 

a 

SS3 

m 

a 

m 

a 

a 

n 

B 

□ 

a 

a 

85® 

a 

53 

Si 


s 

SSS8 

s 

m 

P 

B 

B 








B 


f«m 

Bl 

■za 

d 


B 

Q 

d 

a 


m 

m 

B 

a 

a 

a 

a 

a 

B 

□ 

a 

m 

a 

a 

H 

S 


a 

a 

a 

a 

a 

a 

S3 

& 


B 








s 


iml 

I*R1 

1^1 


B 


D 

m 

□ 

m 

IS 


m 

D 

a 

a 

a 

a 

a 

a 

B 

□ 

a 

a 

a 

a 

g 

US 

m 

a 

a 


a 


a 

Q 


B 








! 



m 

d 

B 


B 

□ 

m 

m 

m 

□ 

m 

m 

a 

a 

B 

a 

fl 

B 

a 

B 

□ 

B 

a 

a 

m 

a 

m 

m 


m 

a 

a 

Q 

0 

a 

m 








! 



■a 

B 

IB! 


B 

□ 

■■ 

a 

■■ 

m 

M 

m 

pn 

m 

■n 

m 

■■ 

m 

mam 

a 

a 

B 

a 

a 

a 

a 

fl 

fl 

□ 

a 

a 

m 

a 

m 

m 

□ 

a 

m 

mmm 

i 

s 

E 

□ 

m 

Hi 








s 


s 

EB 

KB 

.■B 

iB 

IB 

B 


B 

■ 

n 

D 

B 

a 

□ 

a 

a 

E2 

m 

a 

a 

a 

a 

a 

a 

a 

a 

a 

1 

B 

B 

B 

B 

a 

B 

a 

B 

a 

B 

fl 

B 

fl 

□ 

fl 

o 

□ 

a 

B 

□ 

a 

a 

a 

B 

□ 

Q 

m 

B 

a 

EQ 

a 

a 

a 

a 

a 

E3 

a: 

m 

□I 

ai 

m 






I 


8 


B 

d 


■ 

a 

a 

□ 

a 

a 

a 

a 

B 

B 


■ 

■ 

B 

B 

B 

a 

a 

a 

fl 

□ 

a 

a 

a 

□ 

a 

a 

a 

ai 

□1 

a 

Bl 

ai 

ai 

a 

ai 

1 



B 



ra 

B 

B 


D 

ID 

o 

B 

la 

a 

a 

a 

a 

a 

B 

- 


B 

B 

■ 

B 

B 

B 

a 

B 

□ 

a 

a 

a 

a 

a 

a 

a 

D 

a 

a 

a 

ai 

ai 

a 

M 



s 

j 

m 

■a 

B 

B 


■ 

■ 

IB 

D 

IB 

IB 

a 

a 

IB 

a 

B 

- 

B 

B 

B 


B 

a 

a 

a 

B 

B 

□ 

a 

a 

a 

a 

a 

a 

□ 

Bl 

a 

ai 

Bl 

i 

i! 

a 

Bl 


s 

j 


mm 

B 

B 




IB 

B 

IB 

in 

IB 

o 

a 

a 

■ 

a 

B 

a 

B 


i 

a 

a 

a 

a 

a 

B 

S 

B 

a 

a 

a 

a 

B 

Bl 

B 

Bl 

Bl 

ni 

S 

ai 

mi 

Bi 

mi 

Bl 

m. 

s 


i 




[I 



in 

IB 

IB 

IB 

IB 

IB 

in 

■ 



■ 

■ 

■ 


■ 

■ 

B 

B 

B 

■ 

■ 

B 

n 

a 

a 

Bl 

Bl 

Bl 

B 

Bl 

Bl 

El 

Bl 


a 

Bl 

9; 

H 

1 

LX 

ix: 

EX 

h 



l: 

H 

l: 

l: 

H 


E 

I 

I 

r 

Z 

I 

Z 


z 

Z 

B 

B 

B 

Z 

□ 

□ 

Z 

•1 

z 

z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

z 


Z 



9356 


OVULATION MARKED • 
Cliart 3. 


Case 36 is also somewhat nebulous if we assume that the severe cold 
beginning Jan. 9, 1937, delayed ovulation so that conception took 
on Jan. 21, 1937, or thereafter. The duration of the pregnancy wou 
be at the most 253 days. 

The two undesired pregnancy eases, as shoTvn in Chart 2-B, and as 
explained in the foregoing paragraphs, are open to question, but at leas 
they show that the safe period can be depended upon only by the norma , 
healthy woman and only Tinder normal accustomed conditions. 


SUMMARY 

When we compiled the data of some 1,000 record calendars sent in 
Avithin the last one and one-half years by women from all over e 
United States and Canada, all of whom had kept written records o^ 
their menstruations, cohabitations, etc., we were able to formulate 
3. In Column 3 we list individual cycles and in Column 2 are recorde 


LATZ and REINER: STERILE AND FERTILE PERIODS IN WOMEN 79 

the number of times these cycles occurred. Correspondingly, in Column 

I, •we listed the number of women ■who had experienced these cycles. For 
example, 342 -women recorded a thirty-day cycle 784 times; these same 
women, of course, had other cycles listed elsewhere. In the body of the 
chart are recorded the number of intercourses had on the various days 
of the cycle. Ovulation is shoivn by a black dot. For example, the 223 
women who had a twenty-four-day cycle 724 times, had ten cohabitations 
on the second, 32 cohabitations on the third, 78 cohabitations on the 
fourth, etc., days after the onset of menstruation. All told, there are 

II, 249 cycles listed, ^vith 49,356 intercourses, and conception failed to 
occur. 

Chart 3 furnishes the practical proof that ovulation must occur about 
as shown, that the time for fertilization of the o-ram is very short, and 
that the life of the sperm cells inside the female genitals is limited to 
less than forty-eight hours. If this were not the ease, a number of 
pregnancies should have occurred, as it cannot be assumed that a higher 
than average percentage of the couples who furnished the data for this 
chart are sterile. 

In addition to the 4,702 cohabitations executed by 114 couples and 
reported in the Journal of the American Medical Association, Oct. 19, 
1935, and the 11,222 cohabitations of 265 couples published in the 
Illinois Medical Journal, March, 1937, we have reported in this paper, 
54,027 cohabitations •\vhieh were executed during the sterile periods, 
listed in Charts 1 to S, giving further evidence that abstinence during 
the fertile period prevents conception. 

CONCLUSIONS 

This factual evidence confirms our belief that the biologic laAv of 
sterility and fertility as originally propounded by Knaus is correct, 
essentially practical and workable. 

209 South State Street 


Escomel, Elmundo: Therapy of Enteritis, Vaginitis, Cystitis and Gingivitis Pro- 
duced hy Trichomonad Infestations, Presse med. 48: 172, 1940. 

Tlie writer, a Peruvian physician, states that trichomonad cases are observed rarely 
in Europe. He observes that this type of protozoan infestations is frequent in 
colonial French Africa, Asia, and in the three Americas. In the subtropical and 
tropical Americas the incidence of trichomonad infestation is regarded as even 
greater. These statements are not supported by statistical data. 

For vaginal trichoraonorrhea the author recommends two daily douches with 
1:1,000 solution of oxycyanide or a 1:4,000 solution of potassium permanganate. 
Each irrigation is followed by drying the vaginal canal and leaving a tampon, 
soaked in Franck’s emulsion, a mixture of turpentine, laudanum and gum svrup. 
The medicated tampon is used twice daily for a period of three davs. The vulva 
and vestibule are protected by vaseline and a vulvar pad. 

Relief from vesical trichomoniasis is obtained by daily instillations of this emul- 
sion into the bladder, without previous hivage. This is done for three days. 

CL.un E. Foesome. 



A CLINICAL AND PATHOLOGIC STUDY OF 115 CASES OP 

TUBAL PREGNANCY 

James R. Lisa, i\I.D., Alfred A. Alessi, M.D., and 
Cyril Solomon, M.D., New York, N. Y. 

(From the Pathological Laboratory and the Gynecological Division, City EospUal, 

If cl fare Island) 

T his communication is a study of 115 patients with tubal pregnancy 
operated upon at the City Hospital, Welfare Island, New Tork 
City, from 1922 through 1939. The clinical conclusions correspond in 
the main to generally accepted concepts, though in two respects they 
differ from prevailing views. First, the duration of amenorrhea seemed 
to depend more on the type of implantation than upon its site. The 
erythrocyte sedimentation rate was not found entirely reliable in dif- 
ferentiating pelvic inflammatory disease from ectopic pregnancy. The 
histologic examinations led to conclusions very different from the more 
accepted views. The cause of ectopic pregnancy could not be detei- 
mined from the condition of the tube in a great number. Decidual le- 
action was very common and appeared to be a response to the chorionic 
villi present and to their state of preservation. 

Since the clinical data were obtained from the hospital records, the 
composite work of attending and resident staffs over a long period, t le 
observations and interpretations showed variations due to the changmt, 
concepts year after year. Conclusions in this study were made bearing 
this factor in mind. 

The ages ranged from 19 to 38 years, the average being 29. Sixtj 
eight, or 59 per cent, were between 25 and 34 years. These data cor 
respond closely to those of Schumann.^ He reported 60 to 70 per cen 
of ectopic pregnancies occurring between 24 and 33 years. Fitzgera^ ^ 
and Brewer^ reported a case in a woman 49 years old. In Darley 
case, the patient was only 12. We did not find these extremes in oui 
series. 

Ectopic pregnancy occurred in 71 Avhite and in 39 colored women, ‘ 
percentage of 64.5 and 35.5, respectivelj’’. It is impossible to 
whether this represents a true proportion since the ratio of eolore o 
white patients admitted to the service for the period studied is no 
available. However, Langman and Goldblatt'* reported that at Bel ewi 
Hospital, where 40 per cent of the gjuiecologic patients were 
only 11 per cent of the total ectopic pregnancies were found m ns 
group. These data strongly suggest that the white race is the moie 
prone to develop this condition. 
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There liad been previous pregnancies in a liigh percentage of the 
eases. Eighty-five patients, or 77 ijer cent, liad normal uterine preg- 
nancies preceding the tubal gestation. Tlie number of pregnancies 
ranged from 1 lo 8 and tlie average was 2.S. It was noteworthy, liow- 
ever, that 48.3 per cent of the multiparas had a period of sterility of 
three j'ears or more between the last uterine pregnancy and the ectopic 
gestation. Thus despite a high degree of fertilit.y in the women who de- 
veloped ectopic pregnancy, a sterile period preceded the abnormal preg- 
nancy in about half the cases. 

The one constant sjmiptom was pain, wliich was presented in all of 
the 115 cases. Grier,“ Fitzgerald and Brewer-, and Ricci and Di Palma® 
also emphasized the importance of pain as a constant finding. The 
character of the pain varied according lo lire pathologic process. In 
the cases of ruptured tube, the pain was fi-equently sharp, at times 
cramplike, but almost never dull. It was usually generalized or in the 
lower abdomen, severe, more often continuous than intermittent, refer- 
ring occasionally to the shoulder and less often to the rectum. The tubal 
abortions were accompanied by pain resembling that seen in uterine 
abortions, cramplike rather than sharp, intermittent, severe and lower 
abdominal. The unruptured tubal gestations had sharp intermittent 
pain. Falk" states that pain is due lo distention of the tube by hemor- 
rhage and is not the result of pressure from a growing o\mm. 

Menstrual disturbance was the next most common symptom, occurring 
in 113 of the 115 eases. The disturbance was usually a period of amen- 
orrhea followed by vaginal bleeding. Vaginal bleeding was present in 
97 and amenorrliea in 92 cases, either singly or together. The bleeding 
was described as “profuse,” “spotting” or “mixed with clots.” No 
one tjT^e was constant either in rupture or in abortion. It was noted, 
however, that in unruptured gestations the bleeding was often described 
as “scant and dark brown.” It is unlikel 5 ’^ that a true histoi-y of missed 
period or abnormal bleeding was always obtained, because patients will 
frequently call the “spotting” a normal period if it occurs at the time 
a period is expected. 

There was no demonstrable relation between the duration of amenor- 
rhea and the site of nidation in pregnancies which terminated by rup- 
ture. The duration was 51.6 days in the interstitial, 53.7 in the isthhiic, 
and 51.5 in the ampullary pregnancies. These findings were contrary 
to the generally accepted belief that eases of isthmic gestation rupture 
earlier than the interstitial or ampullary tjqjes. 

A significant difference was found in the length of amenorrhea in 
the abortions, and it is the belief of the authors that this difference de- 
pends mainly upon the t 5 T)e of nidation. In the abortions the duration 
was 40.5 days, in ruptures 52.2 days, and in unruptured pregnancies 
53 days. It is generally accepted that the tjTpe of nidation, whether 
luminal or mural, determines the pathology which follows. In luminal 
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implantation, the pseudocapsiilaris is notoriously weak and prone to 
early rupture. This fact probably is the underlying factor in the shorter 
duration of amenorrhea in abortion. 

The less common sjmrptoms were recorded only when present. Vomit- 
ing was noted in 30 cases, fainting in 25, nausea and weakness each in 
19 and dysuria in 8. Indications of pregnancj^ aside from amenorrhea 
were decidedly infrequent. Only 4 patients had morning sickness and 
3 had swollen breasts. 

The most common sign obtained by abdominal examination was tender- 
ness, which was found in 88 cases. Other findings were less frequent. 
Rigidity was present in 32 cases, rebound tenderness in 29 and disten- 
tion in 12. It is likely that distention occurred more frequently than 
indicated in this series, and that Falk was correct when he stated that 
“abdominal distention is a very frequent sign that is overlooked.” 

Palpable masses on pelvic examination were as frequent as abdominal 
tenderness. Thej’' were adnexal in 64 cases, cul-de-sac in 13, and com- 
bined cul-de-sac and adnexal in 11 cases. When masses were found in 
the cul-de-sac, the clinical evidence pointed to repeated small hemor- 
rhages. These probably led to periodic increases in blood clot organiza- 
tion and tumor formation. With a single massive hemorrhage, surgical 
procedures were carried out too early to permit masses to form. ■ The 
isthmie gestations particularly seemed prone to be associated with single 
large hemorrhages. 

Cervical changes were found less frequently than pelvic masses. The 
cervix was tender on motion in 39, soft in 30 and blue in 6 cases. Quite 
frequently more than one change was seen in the same cervix. 

Diagnostic colpotomy was performed in 9 cases. Free blood was 
found in 8 while all cases were ruptured. The value of this procedure 
seems doubtful. A negative result does not disprove the presence of 
ectopic pregnancy. Furthermore, Grier reported a long stormy con- 
valescence following its use. 

Diagnostic curettage was performed in 9 cases. A decidual reaction 
of the endometrium was found in 5, a proliferative endometrium in 
and a menstrual endometrium in 1. In the last four, rupture had oc- 
curred some time previously. The report “decidual reaction, no chori- 
onic villi seen,” while suggestive of ectopic pregnancy, is not pathog- 
nomonic. A decidual reaction alone may be found in a high percentage 
of curettages in cases of incomplete abortions. Nor does the absence o 
a decidual reaction eliminate the diagnosis of ectopic pregnancy. ^ 
an ectopic pregnancy which has ruptured a few weeks before the patien 
is admitted, the uterine decidua may have been cast off and replaced } 
a proliferative endometrium. The curettage is of definite value on } 
when chorionic viUi are found, which show that the case is definite y 
one of intrauterine pregnancy. 
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Leucocyte counts, done in 83 cases, showed a range of 5,800 to 28,000. 
In the abortions and ruptures, the average counts were approximately 
the same, 11,950 and 12,720, respectively. A few patients with rupture 
had normal counts, Avhen the rupture had occurred a month or more pre- 
viously. The unruptured gestations had counts on the average only 
slightly lower, 10,480. The differential blood picture was of more sig- 
nificance than the total counts. In rupture, the average neutrophilic 
percentage was 80.5; in abortion 67.7. The unruptured cases were too 
few to permit the drawing of any conclusions. Changes in the leuco- 
cyte counts appeared to be more closely related to the presence of initial 
intraperitoneal hemorrhage than to the pregnanejL Ricci (1931) also 
suggested this interpretation. He found an initial leucocytosis occur- 
ring at the time of intra-abdominal spill, followed by a gradual decline. 
In the present series repeated counts were not done. However, it seems 
evident that the gradual fall in a ruptured ectopic pregnancy differs 
from the persistent leucoesdosis of inflammatory disease. 

Erythrocjde counts and hemoglobin determinations were done in 
93 eases. The red blood cell counts ranged from 800,000 to 5.5 million; 
the hemoglobin percentages from 20 to 100 per cent. In abortions, the 
average red cell count was 3.67 million and the average hemoglobin 
62.7 per cent. In rupture they were 3.1 million and 58.5 per cent. 
These determinations proved of value as an indication of blood loss. 

The erythrocytic sedimentation rate was estimated in 80 eases by the 
Linzenmeir method. Sixteen eases, or 20 per cent, had a rate of thirty 
minutes or less. Urdan® had identical findings in 44 cases. In a group 
of 30 cases, Tenney® found 10 per cent with a rapid rate. The increased 
sedimentation rate appeared to be due to the pregnancy itself in the 
majority of instances. Acute salpingitis was found in only two cases. 
In the other 14, neither the pathologic data nor the clinical findings 
revealed any inflammatory disease which could have been responsible. 
The degree of anemia did not offer an adequate explanation. The 
average red cell count was 3.1 million and the average hemoglobin 56.7 
per cent. In 64 eases with sedimentation rates above thirty minutes, 
the corresponding figures were 3.2 million and 64 per cent. 

Friedman tests were carried out in 11 cases. Eight were positive and 
3 were negative. In the latter, clinical evidence indicated that rupture 
had probably occurred a month or more previously. Furthermore, the 
histologic examinations revealed markedly degenerated chorionic viUi, 
apparently incapable of secreting the anterior pituitary-like substance 
responsible for a positive result. 

The site of pregnancy as determined at the operating table was tubal 
in 93 per cent, secondarj'' abdominal in 3 per cent, ovarian in 2 per cent, 
and unidentified in 2 per cent. The ovarian pregnancies proved on 
further laboratory examination to be secondary implants and not pri- 
mary ovarian gestations. Of the 115 cases, 65.3 per cent were ampullary, 
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23.4 per cent isthmic, and 6.3 per cent interstitial. In this series, the 
incidence of interstitial implantation was higher than most observers 
have reported. Solomons^" found 2.3 per cent among 183 cases. Among 
3,982 cases collected from the literature by Wynne,^^ there were 1.5 per 
cent. In the 278 cases of Puetz^- there were 2.4 per cent. Eupture 
occurred in 79.6 per cent, abortion in 14.9 per cent, and 5.5 per cent 
were unruptured. 

There was practicallj’' the same incidence of ectopic pregnancy on 
each side. The right was involved in 59 ; the left in 52. Lavelb^ and 
Urdan found that previous surgery had a tendencj’’ to localize the preg- 
nancy to the side on which the surgery had been done. In the present 
series, this did not hold true. Previous lower abdominal operations 
had been performed in 17 eases, among Avhich were 12 appendectomies. 
Left- and right-sided gestations were equally distributed among the lat- 
ter. 

Histologic sections of 101 cases were available for restudy. Serial sec- 
tions were not done. Six cases had slides only through tlie site of im- 
plantation. In the remaining 95, other portions of the tubes had been 
sectioned. Fifty-eight tubes were perfectly normal except for the local 
changes at the site of implantation. There was evidence of salpingitis 
in 37, of which 25 cases were classified as intense and 12 as mild. 
Chorionic villi were present in 83. They were well preserved in 32, 
slightly degenerated in 9, and greatly degenerated in 42. Decidual 
reaction was found in 43. It was always patchy and abortive and never 
very extensive. In 36 of the 43 cases where a decidual reaction was 
found, the chorionic villi were fresh or only slightly degenerated. 
These observations suggest that the presence of decidual tissue may 
depend upon hormones secreted by the chorionic villi, and that at the 
point of implantation a decidualike reaction probably occurs in a 
high majority of cases. 

The type of imbedding could be determined in only 15 instances. It 
was mural in 9, luminal in 5, and combined luminomural in 1. At no 
time was endometrial tissue seen at the site of nidation. An intact 
fetus was found in 8 eases. Embryonic parts were present in a blood 
clot in one instance. 

Investigations centered on the Fallopian tube in an attempt to find 
an explanation for the occurrence of ectopic pregnancy have not led 
to universally accepted conclusions. Falk believes that preceding tubal 
disease is the deciding factor. In his series, he found evidence of pi’e- 
vious or existing disease in 90 per cent of the cases and holds that this 
high incidence proves a causal relationship. In the present series and 
in other series reported in the literature, such a high incidence has not 
been encountered. Tubal disease, however, may account for a certain 
number. Frankel advanced the theory that nidation occurs in a focus 
of ectopic endometrium and that the amount of this ectopic tissue 
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capable of undergoing decidual reaction determines the fate of the gesta- 
tion. The present authors agree that decidual reaction is almost con- 
stantly present. However, none of the cases of the present series 
definitely showed an endometriosis of the tube, and in fact Amry rarely 
have the authors seen it in nonpregnant tubes removed for other causes. 

Perhaps a more fertile field for immstigation would lie in the study 
of the OAUim itself. It has been pointed out by many observers that the 
fetus of an ectopic pregnancj' frequentty shows abnormalities. No find- 
ings in this series bear out this theory. 

The admission diagnosis was correct in 54.3 per cent and incorrect 
in 45.7 per cent. In the latter, the patients were admitted for salpin- 
gitis (29 eases), uterine abortion (11 cases), appendicitis (5 cases), and 
OAmrian cyst (5 eases). However, a correct preoperative diagnosis was 
made in the great majority of cases after a suitable period of obseiwa- 
tion. In onty a small number was a coiwect diagnosis made only at op- 
eration. 

A postoperative morbid course occurred in 14 eases. The complica- 
tions Avere pneumonia 3, pulmonary infarction 2, pyelonephritis 2, 
peritonitis 2, abdominal wall abscess 1, fecal fistula 1, CAusceration 1, and 
severe shock 1. FNe patient died, a mortality rate of 4.3 per cent. 
The causes of death Avere secondary abdominal hemorrhage, postop- 
erattye slioek, peritonitis, pneumonia, and cerebral embolism. The 
mortality rate of this series corresponds closely to those reported by 
others. In a sui’A^ey of 3,314 cases collected from the literature by 
Woodhouse,^* the mortality rate Avas 4.46 per cent, almost identical to 
that of this series. It is of interest to note that during the last six 
years, although many more eases Avere observed than in any previous 
six-j'ear period, there Avere no fatalities. Tavo factors appeared re- 
sponsible : the establishment of a blood bank and the use of cyclopropane 
anesthesia. 

SUAIMARY AND CONCLUSIONS 

A study of 115 cases of tubal pregnancy is reported. In the main, 
clinical conclusions agree Avith generally accepted concepts. The con- 
dition occurred more frequently among Avhite AAmmen than among col- 
ored. About 75 per cent of the patients had previous normal intra- 
uterine pregnancies. A sterile period of three years or more occurred 
in about half the multiparas prior to the ectopic pregnane}^. Sj^ptoms 
of pain and some menstrual disturbance, usually amenorrhea folloAved 
by vaginal bleeding, Avere present in almost every case. The character 
of the pain varied A\dth the jiathologie process. The duration of amenor- 
rhea appeared to bear no relation to the site of nidation but instead ap- 
peared to be related to the type of imbedding. Abdominal and" pelvic 
examinations gave A^aluable data. Diagnostic eolpotomy and curettage 
Avere of doubtful value. The erA-throeytic sedimentation rate Avas not 
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entirely reliable in differentiating pelvic inflammatory disease from 
ectopic pregnancy. Interstitial pregnancies were found in a relatively 
large percentage. Previous lower abdominal operative procedures 
were not found to influence the location of the pregnancy. A decidual 
reaction of the endosalpinx was present in a large number. The theories 
advanced thus far to explain the occurrence of tubal pregnancy seem 
inadequate. It is suggested that the study of the o\’um may be a field 
worthy of investigation. 
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THE INHIBITION OP LACTATION DUBING THE PUERPEBIUM 
BY METHYL TESTOSTERONE 

Paul M. Lass, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Columbia University, and The 

Vanderbilt Clinic) 

A CONSIDERABLE number of reports have been made concerning 
the post-partum inhibition of lactation by the administration o 
hormones and similar substances. 

In view of the excellent reports on the intramuscular use of testos- 
terone propionate,^'® the following study was undertaken to determine 
the effectiveness of the orally active methyl testosterone.* 

As has already been pointed out,^ the inhibition of lactation in the 
post-partum woman is almost always a painful process. Testosterone 
injections have afforded a safe and effective method of greatly alleviating 
the soreness, congestion, secretion, and malaipe that so often accompany 
the process of “drying-out.” The convenience of such a method is o 
vious to patient and physician. 

•We are indebted to Dr. L. Pirk and the Roche Organon Co., for their genero 
supply of methyl testosterone tablets (Neo-Hombreol (M) Tablets). 
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During the period of gestation the breasts have been prepared for 
lactation by the large amounts of estrogenic and corpus luteum hormones 
in the circulating blood stream. Actual lactation, however, seems to be 
initiated by the pituitary lactogenic factor (prolactin. Riddle). 

Immediately after delivery the concentration in the blood of these 
ovarian and placental hormones drops abruptly and apparently releases 
the inhibition on the above lactogenic factor. Within forty-eight to 
seventy-two hours the breasts fill up with colostrum and then ivith true 
milk. 

If, however, the lactogenic factor can be inhibited during the early 
puerperhmi, the actual flow of milk can be cut off at the fount. The 
normal breast congestion and secretion can, therefore, be either com- 
pletely eliminated or reduced to a transient minimum. Increased com- 
fort for the patient, reduced possibility of breast complications and less 
nursing care will be the result. 

METHODS AND RESULTS 

Twenty-five cases were selected for the test. They included ward and 
private cases from the Sloane Hospital and Vanderbilt Clinic and in 
each ease it had been decided, for medical or psychologic reasons, that 
lactation be terminated. Wherever possible, a multipara was chosen so 
that the patient might offer her comparison between the present methyl 
testosterone therapy and any formerly used method of drying up of 
her breasts. For the most part these women all gave histories of diffi- 
culties with lactation in their earlier puerperia. Such difficulties 
varied from simple congestion to laetorrhea, mastitis, and breast ab- 
scesses. 

When given intramuscularly, it was found that 100 mg. of testosterone 
propionate given in 4 divided doses of 25 mg. each, over a period of 
forty-eight hours was usually sufficient to inhibit lactation and to afford 
relief to the patient. 

The patients included in this study received from 100 to 350 mg. of 
methyl testosterone in divided doses. In most cases the administration 
was started between thirty and forty-eight hours after delivery. 

Except for a loosely applied breast support no additional therapy was 
given. Tight breastbinders were abolished and there was no restriction 
of fluids, milk, cream, or butter. No purging with epsom salts was 
ordered and neither ice caps nor sedatives were required. 

The effectiveness of the treatment was judged by the amount of breast 
congestion, secretion, and discomfort. The results are summarized in 
Table I. 

Those cases in which there was complete inhibition of colostrum and 
milk and neither congestion nor discomfort were rated as “excellent.” 
Those where secretion of colostrum, but no milk, was observed, with 
transient congestion and discomfort not lasting more than twelve hours, 
were called “very good.” Cases where secretion, congestion and tender- 
ness were moderate and persistent for more than thirty-six hours after 
cessation of medication were rated as “fair,” and those where secretion, 
congestion and discomfort were marked and persistent for more than 
forty-eight hours after the administration of the last dosage were 
deemed “poor.” 



Table I. Summary of Results 
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Of' the 25 patients treated with methyl testosterone, 10 were graded 

Table II. Eesults 


RATING 

NO. OF CASES 

Excellent 

10 

Very good 

10 

Fair 

3 

Poor 

2 


as “excellent,” since in these thei-e was no secretion at all, and 
neither congestion nor tenderness of the breasts at any time. 

Ten eases were graded “veiy good” since there was mild congestion, 
tenderness, and secretion of colostrum only, for twelve to twenty-four 
hours after the administration of the drug. Three cases were called 
“fair” since there was moderate secretion of milk with congestion and 
tenderness of the breasts during the course of medication or lasting as 
long as tivo days after administration of the last dosage. Two cases 
were called “poor” lint in the first of these (Case 12), the medication 
Avas not started until scA'^enty-two hours after deliA’^ery and at that time 
the breasts Avere already- engorged, painful, and actiA^ely secreting. 
Here, too, the complete dosage AA'^as not given as the result of an over- 
sight and the patient ’s breasts remained painful, engorged, and actively 
secreting for one AA^eek. The other ease (Case 20) rated as “poor” AA^as 
an unusual one. She Avas a 22-year-old gravida ii, para ii, Avhose baby 
died a fcAV hours after birth. Her ante-partum course Avas one of severe 
toxemia and hypertension. With her first pregnancy in 1939 she had 
profuse colostrum from the third month on. She nursed for eight 
months Avith heavj^ secretion at all times and required seven Aveeks to dry 
up breasts on Aveaning. With her present pregnancy she also had the 
same leakage of colostrum from the third month on. 

Dosage Avas started thirty-three hoiu’s after delivery, at AAdiich time her 
breasts Avere already congested, someAvhat tender, and Avith profuse 
secretion of milk. Three hundred and fifty milligrams of methyl 
testosterone Avere given over a period of forty-eight hours. The conges- 
tion and tenderness disappeared by the time the treatment Avas stopped 
but secretion persisted heavily for seven daj^s. On the eighth post-- 
partum day, another 150 mg. Avere given Avith resultant cessation of all 
lactation Avithin forty-eight hours. Since the prime purpose of the 
medication Avas to suppress lactation, Ave overlook the relief from dis- 
comfort in this ease and rate her as a “poor” result. 

As a contrast to these above “poor results” several of the more in- 
teresting of the “successful” cases are Avorthy of detailed description. 

Case 1. — Patient AA^as a 30-year-old gravida ii, para ii aa-Iio developed 
severe congestion and a right-sided breast abscess after delivery tAvo 
j^ears ago. In the present instance her babj* Avas taken off breast four 
days after delivery. At that time her breasts Avere congested, tender, 
and acth'^ely secreting. She Avas given methyl testosterone, 50 mg. every 
three hours for 4 doses on the fourth post-partum day and 30 mg. t.i.d. 
on the fifth day. Total dosage Avas 290 mg. The breasts remained con- 
gested and secreting for tAventy-four hours after cessation of medication 
and then rapidlj^ became decongested and nontender. Forty-eight 
hours after treatment she Avas entirely comfortable, and there AA'as'no 
longer any secretion of milk. 
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Case 3. — Patient was a 29-.year-old gravida ii, para ii whose first preg- 
nancy terminated in a stillbirth. The usual methods to suppress lac- 
tation were instituted at that time but her breasts remained swollen, 
tender, and actively secreting for three weeks after delivery. This 
finally resulted in a leftsided breast abscess and two episodes of in- 
cision and drainage. Her second pregnancy, despite a negative Wasser- 
mann, also terminated in the deliver.y of a macerated, stillborn infant. 
Starting thirty hours after delivery, she was given 30 mg. of methyl 
testosterone every three hours for 5 doses and then on the following day, 
20 mg. every three hours for 5 doses. Total dosage was 250 mg. Her 
breasts remained soft, nontender and nonsecreting, throughout the en- 
tire puerperium. 

Case 4. — This ease is also worthy of description. She was a 34-year- 
old gravida iii, para ii delivered on the private service of Sloane Hospi- 
tal. After her previous delivery, two years ago, she nursed her baby 
for one week and then attempted to wean it because of inverted nipples. 
Lactorrhea developed and persisted for almost a whole year despite 
several courses of MgS 04 administration Avith restriction of fluids, 
binders, etc. During this period of time there were several flare-ups of 
bilateral mastitis. With the latest pregnancy, excessive lactorrhea de- 
veloped on the third post-i)artum day and again, despite epsom salts, 
tight breastbinders and restricted fluids, the breasts remained tende^ 
congested, and over-actively secreting. Since she again had inverted 
nipples, her infant was not allowed to nurse. The secretion of milk was 
so acth’e that fresh towels Avere required every tAvo or three hours to 
absorb the overfloAv. IMethyl testosterone Avas started on the tAvelftli 
post-partum day. Forty milligrams Avere given every three hours for 
four doses and on the folloAving day 30 mg. every tliree hours for 5 
doses. The total dosage, given OA'cr a period of thirty-six hours, Avas 
300 mg. The breasts Avere distinctly softer by the evening of the second 
day of treatment and the secretion of milk Avas reduced by 50 per cent. 
Forty-eight hours after the cessation of treatment, the breasts AA^ere 
found to be only slightly congested and the floAv of milk reduced b.y 
per cent. She Avas discharged that CAmning, and we Avere later informec 
by her private physician that lactation had ceased completely on tlie 
fourth day after cessation of treatment. 

Case 13. — Patient Avas a 37-year-old gravida ii, para ii Avhose fir^ baby 
Avas stillborn. She Avas treated at that time Avith epsom salts, breas - 
binders, and restricted fluids. HoAvever, her breasts remained conpsre , 
tender, and actively secreting for three Aveeks after delhmry. FoUoAVing 
her latest delivery, methyl testosterone Avas started thirty-six 
post partum. The dosage given Avas 50 mg. every foiu- hours lor ^ 
doses for a total of 200 mg. There Avas Amry mild congestion for tAven a ^ 
four hours after cessation of treatment but at no time Avas there an;\ 
secretion of colostrum or milk and absolutely no discomfort. 

DOSAGE 

The aAmrage case received 30 mg. of methyl testosterone every 
hours for 5 doses, starting thirty-six hours after delivery and I 

ing the folloAving day Avith 20 mg. eA'ery three hours for 5 doses, n ‘ 
150 -i- 100 == 250 mg. ' . .. 

Some patients Avere giAmn 50 mg. t.i.d. for 3 doses, starting 
hours after delivery and then 30 mg. t.i.d. on the next day, nia c 
290 mg. 
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Other patients did well on 50 mg. every three hours for 4 doses, mak- 
ing 200 mg. 

CONTROL 

Eight control eases were run. These patients received no medication 
at all. They all developed congestion, secretion, and discomfort, lasting 
from three to seven days post partum and requiring breastbinders, ice 
caps, restriction of fluids, codeine, and other sedatives. 

CONCLUSIONS 

Methyl testosterone, in adequate dosage and given at the iiroper time, 
is of definite value in the post-partiun inhibition of lactation. It brings 
about “drying-up” of the breasts with a minimal amount of discom- 
fort to the patient since its oi-al administration removes the necessity 
for hypodermic injection. 

The optimal dosage is about 250 to 300 mg. in divided doses over a 
period of thirty-six liours and starting about thirty-six hours after 
delivery. It may also be administered after the actual onset of secretion 
with beneficial results. 

There were no associated symptoms of intolerance. 

None of the patients treated required purging with epsom salts, tight 
breastbinders, icecaps, sedatives, or the limitation of fluids, milk, butter, 
or cream. 

All patients, even those rated “poor,” agreed that they were more com- 
fortable with this form of treatment than during their earlier preg- 
nancies when the “old-fashioned way” of drying up the breasts b}’’ use 
of Epsom salts, breastbinders, icecaps, and resti’iction of fluids, was 
used. 

The puerperium was otherwise unaffected by the medication and on 
follow-up visit in the post-partum clinic the menstrual periods of these 
women were found to have returned “normally.” 

Endometrial studies on these cases are now being carried on to de- 
termine whether methjd testosterone has any effect on the subsequent 
menstrual cycles. 

The author wishes to thank Professor Benjamin P. Watson, Director of the Sloane 
Hospital for “iVomen, for his constructive criticism and for permission to carry on 
this work. 

Thanks are also e.xtended to the nursing staff of Sloane Ho.spital for their co- 
operation and skillful observations of the patients. 
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CAFFEINE AS AN AID TO SODIUM PENTOBARBITAL 
ANALGESIA IN LABOR 


August F. Daro, M.D., and Philip J. Stein, M.D., Chicago, III. 

(From ihe Department of Obstetrics, CooTc County Hospital) 

T he search for the ideal drug or combination of drugs for obstetric 
analgesia and amnesia has been long and arduous. It has been 
stated that the proper drugs have not been discovered. In recent years 
however, the barbiturates have given promise of fulfilling the varied re- 
quirements for ideal effect. Sodium pentobarbital in particular seems 
to be the most likelj^ of the many pi'eparations that liave been tiled. 
Nevertheless, and notwithstanding many clinical studies which em- 
phasize the favorable results attained by tbe use of sodium pentobarbital 
alone or in combination, there still remain certain objectionable features, 
viz. : the confusion, restlessness, and maniacal states which this drug 
may cause. In the most recent review of the progress of the barbiturates 
in obstetric analgesia, Hellman’^ points out that “the chief objection to 
all analgesia technics has been, and remains today, the excitatory action 
of the drugs. . . . The future development of obstetric analgesia seems 
to depend on the discoveiy of compounds whose action is less excitant 
and whose effects are more controllable.” 

Since experiments with new and different barbiturates have not 
been promising, another combination of drugs was sought. At the sug- 
gestion of the late Dr. Bernard Pantus, to Avhom the objectionable 
features of sodium pentobarbital analgesia were outlined, Ave decided 
to add caffeine, a mild cerebral stimulant, to the drug. Thus the delirium 
of the mother Avhich may be due to a cutting-off of the control of the 
Amluntary cerebral impulses might be counteracted by the mild cerebra 
stimulation of caffeine. The purpose of this paper is to report the re- 
sults of these experiments. While the number of cases is not large, i 
is a Avell-selected and controlled group and reflects the valuable con- 
tributory action of this cerebral stimulant; it also intimates that otbcL 
more powerful, cerebral stimulants might be valuable adjuncts. ^ 
hope that it Avill open neAV vistas into the future progress of obstetiic 
analgesia. 

METHOD EMPLOYED 

In our series the cases Avere carefully selected from patients haA^mg 
normal labor. The medication Avas given only to Avomen avIio la^^ 
cephalic presentations and Avho had no complications of toxemia, 
tension, or other medical disease. It Avas not given to elderly multipar 
AA'ho had had many and easy deliveries. The analgesia Avas not 
tered until the patient Avas definitely in labor Avith ai 3 to 4 cm. cli a 
tion of the cervix. The initial dose of sodium pentobarbital Avas /2 
gr.; and additional 3 gr. Avere given in four to five hours, or Y 
the effect, by observation, Avas wearing off. The largest dose ^ 

13 V 2 most patients (89 per cent) receNed a dosage of ' F ' 
Caffeine citrate in doses of 5 gr. Avas also administered orally tose 
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with the sodium pentobarbital and was repeated every hour or two in 
accordance with the excitability of the patient. Occasionally it was 
given subcutaneously during the second stage of labor when a more 
immediate action was required. The largest dose given was 35 gr.; the 
average was 12.6 gr. 

In this study a total of 332 patients were observed. They were 
divided into three groups, as follows: one series of 146 patients were 
observed in consecutive admission to the normal labor ward who received 
no medication at all; 60 patients were placed on the control series receiv- 
ing only the prescribed dosage of sodium pentobarbital, but no caffeine; 
the final group of 116 patients received both the sodium pentobarbital 
and caffeine. Table I illustrates their average age, percentage of primi- 
gravidas in each group, and average parity of multiparas in each group. 

Table I 



NO. OF 

PATIENTS 

AVERAGE 

AGE 

% OF 
PRIMIPARAS 

AVER. PARITY OF 
MULTIPARAS 

No medication 

146 

234 

50 

3.5 

Sodium pentobarbital 

60 

224 

50 

2.66 

Sodium pentobarbital 
and caffeine 

116 

22 

69 

2.63 


A special nurse was in constant attendance throughout the course of 
labor after administration of the drug. Occasionallj’-, the labor would 
last longer than a twenty-four-hour period. The conduct of such a case 
was then turned over to the special regime followed at the Cook County 
Hospital for prolonged labor. However, these cases were not dropped 
from our series. The longest labor was 57% hours. There was no 
deviation in management when the patient was ready for delivery. Sup- 
plemental anesthesia was given when needed. Spontaneous delivery was 
allowed to occur if possible; low forceps was the only operation neces- 
sary to deliver patients on sodium pentobarbital medication. The infant 
was eared for in the usual manner. After delivery sleep usually ensued 
quickljq although occasionally, a patient would require additional close 
watching for an hour or two. The following day she would be ques- 
tioned regarding amnesia and analgesia. 

RESULTS 

In any discussion of the effects of an obstetric analgesic and amnesic 
the following maternal and fetal factors must be considered : changes in 
blood pressure, pulse, temperature, and respirations, excitability and 
cooperation (with which, perhaps, the toxicity is closely related), 
changes in length of labor, operative incidence, blood loss, and post- 
partum morbidity, the amount of supplemental anesthesia necessary, the 
amount of post-partum sleep, the degree of amnesia and analgesia, the 
fetal narcosis and mortality, and any evidence of delayed effects on the 
infant. 

As far as blood pressure, pulse, temperature, or respirations were con- 
cerned, no unusual or characteristic variations were noted during the 
course of this study. The abscence of any rise in blood pressure is 
consistent with the findings of Eoss- who used the drug therapeutical! j' 
in the late toxemias of pregnancy. The absence of marked respiratory 
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depression may be due to the effect of the caffeine counteracting this 
property of barbiturate medication and the possibility of sudden respira- 
tory collapse or atelectasis as discussed by Cheatham,^ Sheldon/ and 
"Willcox.® 

The patient's excitability and cooperation were judged by one of two 
nurses in constant attendance who were exclusively employed on all 
these eases throughout our study. Cooperation was defined as the ability 
of the patient to answer to, and to ])erform, spoken commands liy the 
attending doctor or nurse. A comparison of the results obtained with 
and wdthout the use of caffeine ma.y be obtained from Table II. When 
these two groups are compared with each other (not with the total, as re- 
corded), a much higher incidence (IS per cent more) of excellent co- 
operation and lower incidence of only fair (40 per cent less) and poor 
(17 per cent less) cooperation is obtained from patients ■who received 
caffeine. It is hoped that the use of caffeine and other cerebral stimu- 
lants in combination with sodium pentobarbital in a larger series of 
cases and by other obsei'vers will serve to point out, even more markedly, 
its clinical effect in the allayment of excitability and increase in coopera- 
tion of the patient. 

After a statistical analysis of the length of the various stages and also 
of the total length of labor (Table II), the only significant difference 
noted was the shorter labor of the multiparas receiving no medication. 
No completely adecpiate explanation is offered for this occurrence other 


Table II. Comparison of Matf.rnal anb Fetal Factors 



SODIUIC 

pentobarbital 

SODIUM PENTO- 
BARBITAL WITH 

caffeine 

NO MEDICATION 

NO. OF 
CASES 

% OF 
CASES 

NO. OF 
CASES 

% OF 
CASES 

NO. OF 
CASES 

<Jo OF 
CASES 

Cooperation : 
Excellent 
Good 

Fail- 

Poor 

32 

10 

9 

9 

53.3 I 

16.7 

15.0 

15.0 

70 

17 

10 

14 

63.0 

15.4 

9.0 

12.5 



Total length of 
labor : 
Primiparas 
Multiparas 


11.54 hr. 
9.94 hr. 

1 

11.85 hr. 
9.37 hr. 


12.14 hr. 
7.45 hr. 

3.5 

1.5 

Operation : 

Low forceps 
Midforceps 

5 

0 

8.3 

0 

17 

0 

15.0 

0.0 

5 

2 

Morbidity* 

2 

3.3 

3 

2.0 

f 


Amnesia : 
Excellent 

Pair 

Poor 

50 

9 

1 

S3.4 

15.0 

1.6 

88 

22 

3 

78.0 

19.5 

2.5 



Narcosis of in- 
fant : 

None 

Sleepy 

Deep 

46 

11 

3 

77.0 

18.0 

5.0 

95 

13 

5 

84.1 

11.5 

4.4 

143 

1 

2 

9S.0 

0.7 

1.4 


•Correc.ed morbidity. „,„rd I3.53.T 

tBased on morbidity for the entire year (1940) for the normal labor -svaiu 
patients). 
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than the fact that these patients had a mneh higher average parity 
(Table I), resulting, possibly, in easier labors. 

In accordance with Galloway and Smith*’ and Gruber," we noted an 
increase in the operative incidence. However, the low forceps operation 
was the only interference necessary in all the patients receiving medica- 
tion. Since the operation of “prophylactic forceps” is not pi’actieed 
as a routine procedure on all primiparous patients at the Cook County 
Hospital, the increased incidence of low forceps operations on those 
women receiving sodium pentobai-bital with and without caffeine can be 
more trulj^ appreciated. We can find no reason to explain this increased 
incidence in patients receiving caffeine over those who did not receive 
this drug. Tlie relativelj’’ greater number of low forceps operations were 
satisfactoril 3 ^ performed under local and block anesthetic methods, and 
there was no material increase in the amount of supplemental inhalation 
anesthesia neeessaiy in patients receiving sodium pentobarbital medica- 
tion. No appreciable increase or decrease in the amount of blood loss 
was noted in anj^ of the comparative series. In spite of the increased 
operative incidence in all patients given the barbiturate medication, the 
post-partum morbidity remained constant (Table II). 

After deliverj^ the patients were placed in bed, restrained with a sheet 
across the chest and watched for a short period of time until sleep 
ensued. Only in one or two instances did a period of excitement last 
for an hour or two after deliveiy. The post-partum sleep usuallj’' lasted 
from eight to twelve hours. The following daj^ the patients were ques- 
tioned in regard to amnesia and analgesia. The results are recorded in 
Table II. It should be remembered that amnesia is entirelj’’ a subjective 
symptom. The percentage of those patients receiving excellent amnesia 
was onlj'^ slightljr higher among those not receiving caffeine (83.4 per 
cent) than among those who did receive this drug (78 per cent). This 
is not surprising in view of the fact that caffeine is a cerebral stimulant. 

A comparison of the fetal narcosis reveals that 85 per cent of the 
babies delivered of mothers who also received caffeine had no narcosis, 
while 77 per cent of the babies from mothers who had no caffeine had 
no narcosis. While this difference is not too striking, we feel that it is 
a definite indication of a step toward reducing fetal narcosis in obstetric 
analgesia. The exact mechanism of this aid is not completely under- 
stood. Perhaps the caffeine likewise stimulates the fetal respiratory 
center, as well as the maternal cerebral centers. None of the babies in 
anj’- of our comparative series died and none showed anj’- delaj^ed effects 
of the drugs at the time the mother was sent home from the hospital. 
The most recent articles b.v Hendei-son and associates® and b^^ ’Mc- 
Cormick® tend to show that there is a liigh degree of general safetj^ and 
security with well-handled analgesics. Thej^ claim that when properlj^ 
supervised and in the hands of those familiar witli their use, analgesics 
per se do not increase the incidence of asphj'xia. IMeCormiek® also 
states that “b.v eliminating the ‘ pli j-^siologic weight loss’ (which, he 
claims, is a manifestation of birth shock) and enhancing the fetal and 
neonatal weKare, visety used obstetric analgesia is no longer a privileo'e 
but a prerequisite of better obstetrics.” 
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While the results of this study are only indicative, still we feel that, 
clinically, it is a step in the right direction and warrants further experi- 
mentation with larger doses and more powerful cerebral stimulants. 
The use of eoramine and other drugs is suggested. 


sujsimary- and conclusions 

A comparative study of the effect of caffeine upon sodium pento- 
barbital analgesia in labor has been made using two groups of patients 
as controls. One control group received no medication at all; the other 
received sodium pentobarbital, but no caffeine. 

1. Parturient women given sodium pentobarbital with caffeine mani- 
fest little, if any, decrease in respiratory rate. The caffeine may counter- 
act the respiratoiy depression of the barbiturate medication. 

2. The addition of caffeine to sodium pentobarbital medication in- 
creases the cooperation and lessens the excitahilitj’’ of the parturient pa- 
tient. 

3. Sodium pentobarbital, with or without caffeine, increases the length 
of labor in multiparas a moderate amount, but these results are m- 
determinate. 

4. No operative procedure other than low forceps was necessary to 
deliver any patient receiving sodium pentobarbital. However, a larger 
percentage of those who received caffeine required the low forceps de- 
livery than those who did not receive this drug. 

5. In spite of the fact that the operative incidence was increased in 
all patients receiving sodium pentobarbital medication, the post-partum 
morbidity was not increased. None of our patients died. 

6. Although caffeine stimulates the cerebrum, its addition to sodium 
pentobarbital caused only slight decrease in the number of patients 
obtaining excellent post-partum amnesia. 

7. A somewhat higher percentage of infants delivered of mothers w o 
received caffeine with the sodium iientobarbital medication showed no 
narcosis. The exact mechanism of this process is not completely nnder^ 
stood; it is possible that the caffeine may stimulate the fetal respiratoij 
center. 

8. Clinically we feel that the addition of caffeine constitutes a step m 
the right direction toward better obstetric analgesia and warran s 
further work with other drugs. 

We wish to extend our sincere appreciation to Dr. Robert B. Lewy and to Mi 
Elizabeth M. Adles of the Department of Therapeutics for their splendid 
tion, helpful suggestions, and constructive criticism throughout the couise ° 
study. Our thanks are also tendered to Miss Elaine Bedding and Miss 
Watson, our two nurses, for their constant and courteous service. 

This investigation was aided by a grant from John Wyeth & Co. 
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BRENNER TUMOR OP THE OVARY ASSOCIATED WITH 
UTERINE BLEEDING 

Thomas B. Makwil, M.S., M.D., and Donald C. Beavee, M.S., M.D., 

Detroit, ]\'Iich. 

(From the Departments of Gynecology and Pathology, Woman’s Sospital) 

T his report of a Brenner tumor of the ovarj'- is of unusual interest 
because it occurred in a patient 77 years of age and was associated 
with sjunptoms usuallj^ ascribed to tumoi’s having an estrogenic endo- 
crinal function, viz., vaginal bleeding and hyperplastic proliferative 
endometrium. 

CASE REPORT 

Mrs. F. S., aged 77 years, white, widow, was admitted to hospital on 
Oct. 3, 1940, with history of recurrent painless vaginal bleeding which 
occurred for the first time on Dee. 17, 1938, and persisted for three 
days. There was recurrence of the bleeding nine days later for three 
days. From January, 1939, to June, 1940, she bled only twice, eacli 
time the bleeding lasting one day. The last bleeding occurred Sept. 4, 
1940. With the onset of the vaginal bleeding, a definite increase in 
size of both breasts' was noted. Just prior to hospital admission, an en- 
dometrial biopsy was obtained, which revealed hyperplastic endometrial 
glands similar to those seen in hjTperactive or persistent proliferative 
endometrium. 

Menarche began at the age of twelve years and the interval of men- 
struation was twenty-one days with flow, which was always profuse, 
lasting four days. There was mild dj'-smenorrhea the first and last days 
of the flow. Menopause occurred at age 48 and was not accompanied 
by any unusual symptoms. 

Pertinent findings in the physical examination were : mild generalized 
arteriosclerosis with moderate hypertension and nontoxic adenoma of the 
I’ight lobe of the thyroid gland. Upon vaginal examination, rugae were 
present; the vagina was moist and spacious without tears or relaxations; 
the cervix was normal in size and appearance; the uterus was anterior, 
smooth, and of normal size for a menstruating woman. Posterior to the 
uterus, there was a ej^stic, fixed mass arising from tlie region of the 
left ovary. This was approximately 8 cm. in diameter. 

At operation on Oct. 4, 1940, a dilatation and curettage were per- 
formed, with recovery of a small amount of endometrial tissue. The 
uterus was smooth, soft and approximate^^ the size of a five to six 
weeks’ pregnancy. The right ovary was 1 by 0.5 by 0.5 cm. and was 
entirely sclerotic. There were no visible Graafian foUieles. Arising 
from the left ovary and dropping into the cul-de-sac posteriorly, there 
was a cystic tumor 8 cm. in diameter with a solid area in its wail.’ Left 
oophorectomy was performed. 

Pathologic Findings . — Specimen (office endometrial biopsy) consisted 
of a small amount of curetted tissue in narrow strips. 

Microscopic Dcscnpfion: Microscopic sections of the tissue revealed 
endometrium. The surface epithelium was high columnar in tj^pe with 
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nuclei situated at the bases of the cells. The nuclei were slightly hyper- 
chromatic. The glands were simple tubular in type with high columnar 
epithelium and with nuclei situated at the bases of the cells, for the 
most part. A few of the glands had atrophic epithelium and were 
mildly cystic. The cytogenic stroma contained fairl}' large cells with 
hyper chromatic nuclei and was only moderately eomi)act. The general 
appearance w^as that of endometrium at the eighth to tenth day of a 
normal Uventy-eight-day menstrual cycle. 







Fig. 1. — Photomicrograph of biopsy of endometrium revealing glands and stroma in 
proliferative phase of the menstrual cycle. (H. & E. stain, XiOO.) 



Pig. 2.--Photograph of gross specimen. Multllocular .pseudomucinous cjstade 

with Brenner tumor in wall of cyst. The Brenner tumor is seen as tne sonu 
in the cyst wall. 


Microscopic Diagnosis: Slight hyperplastic, persistent prolifeia 
endometrium. 

Tissiic Removed at Operation in Hospital (Oct. 4, 1940).- ^ 
scription: Specimen consisted of a minute amomit of uterine cur d 
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and a cystic tumor of the left ovary. The uterine enrettings presented 
no special characteristics. The specimen of the cystic tumor was nearly 
spherical in shape and measured 12 by 8 by 8 cm. The outer wall was 
smooth. It was white to blue in color and the vessels were prominently 



Fig. 3. — Photomicrograph of wall of pseudomucinous cyst revealing mucus-producing 
epithelium and giands supported by fibrous stroma. (H. & E. stain, XIOO.) 



Fig. 4. — Photomicrograpli from solid area of cyst wall revealing tvpical Brenner 
tumor structure, consisting of interlacing growth of dense fibrous connective tissue and 
islands of epithelium, the so-called Walthard's rests. (H. & E.. xlOO.) 


displayed on its surface. The contents were colorless, clear, thin, slightly 
mucinous fluid. Upon section the cyst was found to be multilocular 
the largest loeule being S cm. in diameter. There were four other loeules 
which were definite and measured from 2 to 5 cm. in diameter. There 
were no papillary projections upon tlie internal wall, the wall beino- 
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smooth and M'hite to pink in color. Vascular markings were also prom- 
inent. Growing from the inner Avail of the larger locule, a large, solid, 
very firm, slightly rounded tumor ma.ss, Avhich measured 6 by 5.5 by 2.5 
cm., was found. The color of the mass Avas AA'hite to yelloAV. The cut 
surfaee Avas coarsely fasciculated by interlacing bundles of tissue. 

Microscopic Description: Microscopic sections of the cyst Avail stained 
by hematoxylin-eosin revealed it to be lined by simple columnar epi- 
thelium. Nuclei Avere basal. The borders of the epithelial cells Avere 
faintly stained or clear, representing mucus content. The supporting 
tissue of the ej’st Avas of loose fibrous connective tissue type. Micro- 
scopic sections taken from the solid tumor stained by hematoxylin-eosin 
revealed dense interlacing bundles of mature fibrous conneetNe tissue 
AA'hich contained nests of epithelial cells. The cytoplasm of the epithelial 
ceils Avas fairly abundant and pale staining. The nuclei AA'ere pale or 
slightly vesicular. The epithelial cell masses Avere sharply circumscribed 
from the surrounding eonneeth'e tissue and had the general appearance 
of Walthard inclusions as found normally about the Fallopian tube and 
ovarjL Occasionally, there Avere small cystic cavities in the centers of 
the epithelial masses. There AAmre no mitotic figures in any part of the 
tumor or the cyst Avail. 

Microscopic Diagnosis: Multiloenlar, nonpapillary, pseudomucinous 
cystadenoma Avith Brenner tumor in Avail of cyst (left ovary). 

DISCUSSION 

• Brenner tumors fall into two Avell-defined groups. They are either 
solid tumors resembling fibromas, or pseudomucinous cystomas in the 
walls of Avhich the Brenner tumor stands out as a solid nodule. There 
are great variations in the size of the tumor. Some are of microscopic 
size, Avhile others may become very large even A\dien not associated Avith 
cystomas. The gross appearance of the solid tumors is quite similar to 
that of a fibroma, although there is frequently a yelloAvish tint to the 
cut surface. There is only slight tendency to necrosis and hemorrhage 
but cystic degeneration is more common, in the solid varietju No definite 
capsule exists, although the surrounding ovarian stroma is more or less 
compressed. 

Microscopically, there are scattered cell groups lying in a super- 
abundant fibrous stroma. The cell groups are compact and the cells 
may be polyhedral, cubical, cylindrical, rarely ciliated and occasionally^ 
stratified. Small cysts are frequently formed from degeneration of the 
compact cell masses. Glycogen is present in the cells. Fat is absent. 
The stroma, Avhich comprises the bulk of the tumor, is composed or 
spindle cells with collagen fibrils and is frequently h}mlinized. 

There are three theories as to the histogenesis of the tumor. Robert 
Meyer^ believed that the tumor arose from islands of indifferent cells 
in the OAmry first fully described by Walthard^ and since called Waltharu 
inclusions. These are found in the superficial portion of the ovary m, 
frequently, in the uterine tubes and uterine ligaments, especially m tlie 
neAvborn and young child, but also in the adult. Thej^ consist of nests 
of cells resembling squamous epithelium or transitional, often shoAvmg 
cystic caAdtation, or actually converted into tiny cysts, or the incmpons 
may take tlie form of glandlike spaces lined by columnar or cilia e 
epithelium, Avitli at times definite mucus formation. Schiller’s^ theory 
Avas postulated on a dislocation 'of cells from a primitive urogenital con- 
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nection. A third theory considers that the tumors are one-sided develop- 
ments of teratomas. This is based on the occasional association Avith 
pseudomncinons cystomas, AA'hieh also are regarded as one-sided deAmlop- 
ments of teratomas by certain investigators. 

Clinically the tumor is benign and sloAAdy gronung. Sixty per cent 
occur after the menopause. In the literature the oldest patient reported 
with a Brenner tumor Avas aged 71, and the youngest aged 25 (Novak^). 
In the majority of reports the tumors AA'ere an incidental finding to other 
pathologic changes of the female generatiAm organs. 

Practically all observers Avho have Avritten about the Brenner tumor 
say that there is no endocrine effect produced by the tumor.®"'^ Novak^ 
reported one ease of postmenopausal bleeding associated AA'ith a Brenner 
tumor. The endometrium A\'as not studied, and he does not think the 
bleeding Avas related to the presence of the tumor. Postmenopausal 
bleeding is said to have occurred in a number of other eases in which 
the endometrium AA'as not studied. Novak further stated that in spite 
of this, there is no reason to think that the bleeding Avas due to any 
direct endocrine effect upon the uterus. Usuall}^ the uterus in elderly 
women Avith Brenner tumor has been described as senile and atrophic. 

Pauvet® reported 4 cases of Brenner tumor, 3 of which presented 
postmenopausal bleeding. Tavo of the 3 cases exhibited potypoid en- 
dometrium. He concluded that there is neither clinical nor micro- 
scopic evidence that the Brenner tumor is the source of hormonic re- 
activating or rejuvenating substances; hoAAmver, he thought it may be 
attributed to extragenital endocrine stimuli, possibly from the adrenal 
cortex. 

Schiffman® reported endometrial hyperplasia and uterine bleeding in 
association AAdth a Brenner tumor. 

TeLinde^® cited a ease of Brenner tumor in a AAmman aged 62 AAdio 
exhibited profuse recurrent postmenopausal bleeding, diabetes and hy- 
pertrichosis. She had a tumor replacing the right ovary and adeno- 
carcinoma of the endometrium. 

In a later communication, TeLinde” listed the Brenner tumor as one 
of a group of tumors associated Avith postmenopausal bleeding. 

In any analysis of postmenopausal bleeding, it Avill be found that 
pseudomucinous cystomas have been found to be associated in a small 
percentage of eases AA’ith hj^perplasia of the endometrium. Taylor^® in 
a recent revicAA' believed that endometrial hyperplasia associated Avith a 
pseudomucinous cystoma may lie the result of a general hj^ieremia in 
the pehus from the presence of the tumor or possibly also the result 
of substances elaborated by the cysts or by activated ovarian cells in the 
Avails of the cysts. Therefore, it Avould not be unusual that the Brenner 
tumor possessed the ability to initiate uterine bleeding, siuee some are 
associated AAuth pseudomucinous cystomas. 

Our ease exhibited effects usually attributed to the estrogens, such as 
vaginal bleeding, breast deAmlopment, a good-sized uterus, normally 
appearing ceiwix, spacious A'agina, and rugae Avith a hyperplastic pro- 
liferative type of endometrium. Thus, more evidence than vaginal 
bleeding alone is offered in support of the theory that the turner^ Avas 
hormonally active. Vaginal bleeding alone Avithout supporting eA-idehee 
should probably be taken only as a sign of pelvic congestion. Estrogens 
administered to OA-ariectomized animals and Avomen Avill produce^the 
changes Avhich Avere observed in our patient.^" 
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Postmenopausal bleeding in the absence of uterine pathologic changes 
must be considered as a form of menstruation. It is now accepted that 
the menses are probably degenerative but depend upon endocrine fac- 
tors whose activity has preceded the onset of bleeding. These factors 
apparently need not include corpus luteum hormone (as in the anovula- 
tory cycles), therefore, estrogens alone may be sufficient to explain the 
essential mechanism of menstruation. “ Assay for estrogens would proh- 
ablj’- have decided the matter in our case, but unfortunately this was 
not done. 

One theory of origin of the tumor favors the hypothesis that the Bren- 
ner tumor may be hormonally active, since it is related to an early 
undifferentiated phase of genital development. It may be argued that 
the cells of the tumor may function along female lines in certain cases. 

GoodalP® says that embryonic rests in the ovary may remain dormant 
for all time or may be awakened into activity by any one of many 
stimuli at any age. Many, if not all, of these rests are aroused to pro- 
liferation as a result of nutritional changes. These changes maj^ he 
primarj’- vascular or neurotrophic. The nutritional influence may oper- 
ate by stimulation of the normal ovarian function to abnormal develop- 
ment or by stimulation of the abnormal embryonic rests in the ovary to 
pathologic activity and sometimes to unbridled aberrant growth. 

CONCLUSION 

Estrogenic hormone production is not definitely excluded as a biologic 
function of a Brenner tumor, since in this case, the tumor occurred m 
a 7T-year-old woman and many of the anatomic and physiologic changes 
usually associated with the presence of estrogens were found. 
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THE USE OP QUICK FEEEZING METHODS IN GYNECOLOGIC 

PRACTICE 

A PRELBIINARr REPORT 
Franklin E. Hall, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, Grant Hospital) 

L ike thermotherapy, cryotherapj'’, or tlie treatment ^vith cold, may 
j be divided into two tj^pes ; in one cold is applied in such a waj’" that 
no damage is inflicted on the cellular structures; in the other the in- 
tegrity of such structures is destroyed. Cold compresses and ice bags 
are extensively employed for the relief of pain in acute and chronic in- 
flammatory processes, and satisfactory local anesthesia has been obtained 
through the use of the ethyl chloride spray. Solid carbon dioxide and 
liquid oxygen have been used for the destruction of pathologic growth 
in various fields of medicine, including gynecology. 

Pusey^ published the first report in 1907, on the successful treatment 
of cutaneous disorders with solid carbon dioxide. In 1927 and 1928 
Kroh® reported a series of more than 900 cases of various cutaneous 
disorders, including furuncles and carbuncles, in which treatment with 
solid carbon dioxide was used. He expressed the belief that the results 
of such treatment were Iietter than those obtained with radium therapy, 
because the scars staj^ed pliable, were not contractile, and displayed no 
tendency to keloid formation. 

In 1930 Lortat-Jacobs and Solente^ reported their results from the 
use of the ciyocautere, an instrument consisting of a container and a 
rodlike applicator filled with a mixture of solid carbon dioxide and 
acetone. On the basis of biopsies they concluded that the results from 
using this instrument in the treatment of chronic endocervicitis and 
erosions of the cervix were superior to those obtained with the electric 
cauteiy, since after treatment there was complete regeneration of the 
mucous lining without contractile scars. The chief objections to their 
instrument are the size of the freezing mixture container, which reduces 
visibility and the limited time of application of cold. 

IMore recently, "Weitzner* reported excellent results from the use of 
solid carbon dioxide in 325 cases of cervical erosions and endoeeindcitis. 
Prom biopsies, which were performed in 111 cases, he discovered that 
as early as seven days after treatment epithelial proliferation resembling 
carcinoma was present in 30 per cent of the cases. This observation 
prompted him to discontinue treatment for one year and to investigate 
further the changes taking place in tlie healed lesions of the cervix, 
which macroscopically appeared smooth and normal. The pseudo- 
carcinomatous proliferation Avas present for from tliree months to two 
and one-half years before it disappeared. He concluded that the.se 
obseiwations substantiated those of Berenblum,® aa'Iio in 1929 and in 
1930 had carried out similar studies and had expre.ssed the opinion that 
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cryotherapy has no carcinogenic effect and that the proliferation merely 
represented increased activity of the healing epithelium. 

In a paper published in 1939, Smith and Pay® pointed out that there 
is a critical temperature below which young undifferentiated cells become 
inactive and undergo degeneration. They discovered that the lowest 
temperature at which healthy mature cells may be kept intact is about 
+40° P. These investigators actually employed not slow freezing but 
only cooling of the tissues, a method which differs essentially from quick 
freezing, in which the tissues are momentarily exposed to extremely low 
temperatures. 

Notwithstanding the excellent results obtained with quick freezing, 
this method of treatment has not gained the place it deserves in the 
medical armamentarium. The explanation for this lies in the nature of 
the instruments available for the application of cold, for they are satis- 
factory only for applications to exposed areas. One ma.ior objection to 
using these instruments in body cavities has been the difficulty of re- 
moving the applicator once the tissue has been frozen. Consequently, 
it occurred to me that, if a more practical means of applving cold were 
devised, cryotherapy might gain the wider place it deserves. With this 
end in view an apparatus^* has been developed which, it is believed, over- 
comes the disadvantages of its predecessors. The basic operating prin- 
ciple is the same as that of the electric refrigerator as is evident from 
Pig. 1. 

APPARATUS 

The refrigerant medium used in the apparatus is Preon gas, or 
dichlorodifluoromethane (CPoCh). This gas was chosen because it is 
nonexplosive, noninflammable, and nonpoisonous. By circulating this 
gas under a pressure of 100 pounds (45.5 kg.) an even temperature or 
-40° P. can be maintained. Dr. Pa.v and coivorkers,’^ who are 
experimenting -with this apparatus, have obtained temperatures of -o o 
-8° P. within the tissues at the time the frosting started on the siirtace, 
determined by means of a thermocouple. This, in their opinion, is we 
within the range of effectual therapy. 

One of the most important advantages of the apparatus is its defrost- 
ing device, which facilitates the removal of the applicator from 
frozen tissue. Simply by short-circuiting and returning the 
and heated gas, under low" pressure, into the expansion chamber, 
applicator is defrosted and easily" removed. 

The instrument is equipped with an electric sterilizer and an 
stop clock, which facilitates the administration of treatment for a p 
determined length of time. The three permanently" attached 
are designed for gynecologic therapy" ; two, of different sizes, are 
for straight insertion into the cervical canal and the third for a 
plication to the cervix. 


CLINICAI. OBSERVATION.S 

AVe have used this instrument in 60 cases in Avhich theie 
diagnosis of chronic endoeervieitis, cervical erosion or cervica po 
singly or in combination. Data for these cases are given in Tab e 


*Made by Peerless of America, Marian, Ind. 
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Twenty-three cases were treated for erosion of the cervix, 18 for 
endoeervicitis, 13 for erosion associated with endoeervieitis, 2 for cervical 
polyp, 3 for cervical polyp associated with erosion, and 1 for multiple 
cervical polyps associated with erosion and endoeervicitis. The average 
number of treatments was 1.58 and the average time for the cervical 



Fig. 1. — 1 , Liquid line : 2, control indicator lights ; S, switch and time control for 
length of freezing ; 4 , thermostatic control ; 5, distribution chamber ; 6, pump and com- 
pressor ; 7, motor; S, fan for condensor ; !>, condenser; 10, receiver tank; 11, sterilizer 
for applicators; 12, defrosting switch; 13, sterilizer switch; 14 , applicator (straight) ; 
15, rubber insulator; IB, suction tube; 11, expansion chamber. 

By turning switch (S), motor (7) is started, pumping refrigerant from receiver 
tank (10) into distribution chamber (5) with thermostatic control (.}) and through 
liquid line (I) into expansion chamber (77) in applicator (1!,), then returning re- 
frigerant through suction tube (76) into compressor (6) and into condensor (.9), 
cooled by fan (S) and back into receiver tank (70), thus completing a full cycle. De- 
frosting switch (73) returns heated refrigerant into expansion chamber (77). Switcli 
(72) starts steriiizer (11). Control lights (2) are flashed by turning switches (3, 12 , 
13) indicating operation of freezing, defrosting and sterilizing, respectively. 

For the sake of simplicity only one applicator is shown. Tiie .applicators are insu- 
lated with hard nibber tubings (75). 

The machine is mounted on rubber wheels, weighs lG.=i pounds, and has a forward 
sloping instrument panel. Base measures 43 by 43 cm., height in front 69 cm.. In rear 
»0 cm. The flat applic.ator is 20 cm. long. The circular surface for freezing has a 
diameter of 2 cm. The straight applicators are 25 cm. long, with a width of S and 
a mm., respectively, and have removable hard rubber insulators. 
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Table I. Eecorb ok Cases 







TIME OK 





CASE 

Age 

GRAY. 

DIAGNOSIS 

DATE 

APPI.I- 

TYKE OK 

APPLIOA- 

LAST 

RESULT 






CATION 

TION 

EXAM. 







MIN. 





1 

31 

0 

Endocervicitis 

12/ 6/39 

3 

Intracerv. 

6 cm, 

3/ 7/4C 

1 Healed 





2/ 4/40 

6 

Intraccrv. 

6 cm. 



2 

25 

i 

Endocervicitis 

1/23/40 

c 

Intracerv. 

6 cm, 

2/29/4C 

1 Healed 

3 

39 

0 

Endocervicitis 

1/24/40 

3 

Intracerv. 

6 cm. 

4/ 5/4C 

1 Healed 





2/22/40 

6 

Intracerv. 

6 cm. 



4 

24 

ill 

Large erosion 

.3/15/40 

5 

Intracerx’. 

cm, 

4/30/4C 

1 Healed 





4/12/40 

5 

Intracerv. 

3 cm. 



5 

23 

i 

Small erosion 

4/12/40 

6 

Intracerv. 

3 cm. 

6/ 7/40 

Healed 

6 

22 

ii 

Small erosion 

5/13/40 

8 

Intracerv. 

.S cm. 

6/ 7/40 

1 Healed 

7 

44 

i 

Papill. erosion 

7/ 7/40 

(i 1 

Intracerv. 

6 cm. 

11/20/40 

1 Healed 




Multiple 

7/ 7/40 

6 

Flat to cervix 






polj’ps 

7/29/40 

10 

Intracerv. 

6 cm. 






Endocervicitis 

11/14/40 

i> 

Intracerv. 

6 cm. 



8 

47 

ii 

Small erosion 
Endocervicitis 

8/ 7/40 

6 

Intracerv. 

3 cm. 

9/28/40 

Healed 

9 

26 

ii 

Large erosion 

8/24/40 

6 

Intracerv. 

6 cm. 

1/ 5/41 

Healed 




Endocervicitis 

8/24/40 

o 

O 

'PJfit to cervix 







111/ 2/40 

8 

Intracerv. 

6 cm. 


Unchanged 

10 

41 

i 

Endocervicitis 

9/19/40 

10 

Intracerv. 

6 cm. 

3/29/41 




(Eetrover- 

sion) 

Papill. erosion 

11/14/40 

3 

Intracerv. 

6 cm. 



11 

29 

ii 

9/19/40 

3 

Flat to cervix 

11/ 8/40 

Healed 

12 

24 

ii 

Large erosion 

9/28/40 

7 

Intracerv. 

6 cm. 

2/ 1/41 

Healed 




Endocervicitis 

10/12/40 

10 

Intracerv. 

6 cm. 

11/ 9/40, 

Unchanged 

13 

25 

iii 

Large erosion 

10/ 5/40 

10 

Intracen’. 

6 cm. 




Endocervicitis 

110/ 5/40 

3 

Flat to cervix 







11/ 2/40 

8 

Intracerv. 

6 cm. 

12/13/40 

Healed 

14 

33 

ii 

Small erosion 

i 10/23/40 

10 

Intracerv. 

3 cm. 

15 

30 

0 

Large polyp 
Endocervicitis 

10/23/40 

10 

Intracerv. 

6 cm. 

11/19/40 

Healed 

16 

37 

0 

jEndoeervicitis 

10/23/40 

6 

Intracerv. 

6 cm. 

2/24/41 

Healed 





12/23/40 

1 

Intracerv. 

6 cm. 







1/17/41 

1 

Intracerv. 

6 cm. 







1/24/41 

1 

Intracerv. 

6 cm. 

2/ 1/41 

Healed 

17 

29 

ii 

Large erosion 

10/26/40 

8 

Intracerv. 

6 cm. 




Endocervicitis 

11/23/40 

3 

Intracerv. 

6 cm. 







11/23/40 

4 

Flat to cervix 







1 12/28/40 

2 

Intracerv. 

6 cmA 







1 12/28/40 

2 

Flat to cervix 

5/10/41 

Healed 

Healed 

18 

33 

0 

Endocervicitis 

10/28/40 

2 

Intracerv. 

6 cm. 

19 

22 

i 

Large erosion 

11/ 2/40 

5 

Flat to cervix 

1/29/41 




11/23/40 

3 

Flat to cervix 







12/29/40 

3 

Flat to cervix 

11/24/40 
2/ 1/41 
12/16/40 

Healed 

Healed 

Healed 

20 

34 

0 

Small polyp 

11/ 2/40 

' 2 

Intracerv. 

3 cm. 

21 

19 

0 

Small erosion 

11/ 2/40 

2 

Intracerv. 

3 cm. 

22 

50 

ii 

Laree polyp 

11/18/40 

5 

Intracerv. 

3 cm. 

23 

50 

i 

Endoceryieitis 

11/18/40 

11/20/40 

2 

3 

Flat to cervix 
Intracerv. 0 cm. 

12/21/40 

Healed 

24 

46 

iv 

Small erosion 

12/ 4/40 
12/ 2/40 

2 

2 

Intracerv. 

Intracerv. 

6 cm. 
6 cm. 

2/ 8/41 

Healed 

25 

27 

0 

Endocervicitis 

Endocervicitis 

12/10/40 

2 

Intracerv. 

6 cm. 

6/27/41 

Healed 





1/22/41 

1 

Intracerv. 

6 cm. 



26 

40 


Small erosion 

2/ 7/41 
12/11/40 

1 

3 

Intracerv. 6 cm. 

Flat to cervix 

2/20/41 

Healed 

27 

25 

i 

Large erosion 

12/26/40 

12/13/40 

3 

2 

Flat to cervix 

Flat to cervix 

2/28/41 

Healed 




Endocervicitis 

1/ 3/41 
2/ 4/41 

1 

2 

Intracerv. 

Intracerv. 

0 cm. 

6 cm. 


— 
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Table I — Cont’d 


CASE 

AGE 

GRAY. 

diagnosis 

DATE 

TME OF 

APPLI- 

CATION 

MIN. 

TYPE OP APPLICA- 
TION 

LAST 

EXAM. 

RESULT 

28 

43 

iii 

Endocervicitis 

12/13/40 

2 

Intracerv. 6 cm. 

3/24/41 

Healed 

29 

23 

ii 

Small erosion 

12/14/40 

3 

Intracerv. 6 cm. 

5/12/41 

Healed 




Endocervicitis 

12/14/40 

3 

Elat to cervix 







2/ 1/41 

3 

Intracerv. 6 cm. 







2/ 1/41 

3 

Flat to cervix 







3/26/41 

1 

Intracerv. 6 cm. 



30 

28 

0 

Endocervicitis 

12/17/40 

2 

Intracerv. 6 cm. 

2/ 3/41 

Healed 

31 

25 

i 

Large erosion 

12/24/40 

2 

Plat to cervix 

2/28/41 

Healed 





1/10/41 

2 

Intracerv. 3 cm. 







1/25/41 


Intracerv. 3 cm. 



32 

65 

n 

Papill. erosion 

12/28/40 


Intracerv. 3 cm. 







12/28/40 


Flat to cervix 







1/10/41 


Intracerv. 3 cm. 



33 

26 

0 

Small erosion 

12/30/40 


Intracerv. 3 cm. 

3/24/41 

Healed 




Endocervicitis 

1/20/41 

2 

Intracerv. 3 cm. 







1/27/41 

2 

Intracerv. 3 cm. 



34 

24 

i 

Large erosion 

1/13/41 

1 

Intracerv. 3 cm. 

2/26/41 

Healed 





1/13/41 

1 

Flat to cervix 







2/13/41 

2 

Intracerv. 3 cm. 



35 

27 

i 

Endocervicitis 

1/14/41 

2 

Intracerv. 6 cm. 

3/ 6/41 

Healed 

36 

28 

ii 

Large erosion 

1/15/41 

1 

Intracerv. 3 cm. 

2/24/41 

Healed 





1/15/41 

2 

Flat to cervix 



37 

34 

0 

Endocervicitis 

1/16/41 

2 

Intracerv. 6 cm. 

3/20/41 

Healed 

38 

27 

i 

Large erosion 

1/17/41 


Plat to cervix 

2/21/41 

Healed 





1/31/41 


Plat to cervix 







2/ 7/41 


Flat to cervix 



39 

26 

ii 

Endocervicitis 

1/20/41 


Intracerv. 6 cm. 

3/ 4/41 

Healed 

40 

35 

ii 

Large erosion 

1/24/41 

2 

Plat to cervix 

3/21/41 

Healed 





2/ 7/41 

2 

Plat to cervix 







2/21/41 

1 

Plat to cervix 



41 

35 

i 

Large erosion 

1/24/41 

1 

Plat to cervix 

3/28/41 

Healed 





2/14/41 

1 

Plat to cervix 







3/14/41 

1 

Flat to cervix 



42 

31 

i 

Endocervicitis 

1/25/41 

2 

Intracerv. 6 cm. 

3/26/41 

Healed 

43 

36 

ii 

Large erosion 

1/29/41 

2 

Flat to cervix 

5/14/41 

Healed 

44 

85 

0 

Small erosion 

1/31/41 

1 

Plat to cervix 

3/14/41 

Healed 

45 

49 

0 

Small erosion 

1/31/41 

1 

Intracerv. 6 cm. 

5/14/41 

Healed 




Endocervicitis 






46 

29 

0 

Small erosion 

2/ 4/41 

2 

Intracerv. 3 cm. 

2/25/41 

Healed 




Small polvp 






47 

31 

n 

Large erosion 

2/ 5/41 

2 

Flat to cervix 

3/ S/41 

Healed 

48 

33 

0 

Endocervicitis 

2/ 6/41 

1 

Intracerv. 6 cm. 

3/16/41 

Healed 

49 

29 

0 

Large erosion 

2/12/41 

1 

Flat to cervi.x 

5/12/41 

Healed 

50 

32 

ii 

Small erosion 

2/12/41 

2 

Intracerv. 3 cm. 

3/11/41 

Healed 




Endocervicitis 






51 

19 

0 

Large erosion 

2/14/41 

1 

Flat to cervix 

5/13/41 

Healed 

52 

24 

n 

Small erosion 

2/17/41 

1 

Intracerv. 3 cm. 

3/26/41 

Healed 

5S 

35 

il 

Small erosion 

2/20/41 

4 

Intracerv. 3 cm. 

3/24/41 

Healed 




Large polyp 






54 

29 

iii 

Papill. erosion 

2/22/41 

2 

Intracerv. 3 cm. 

7/ 2/41 

Healed 

00 

34 

11 

Small erosion 

2/28/41 

1 

Flat to cervix 

3/28/41 

Healed 

5(i 


0 

Small erosion 

3/ 3/41 

1 

Intracerv. 6 cm. 

3/24/41 

Healed 


H 


Endocervicitis 






0/ 

El 

i 

Large erosion 

3/22/41 

1 

Flat to cervix 

6/15/41 

Healed 

oS 

20 

0 

Large erosion 

5/24/41 

1 

Flat to cervix 

6/17/41 

Healed 

59 

36 

111 

Large erosion 

5/26/41 

1 

Endocerv. 6 cm. 

6/30/41 

Healed 




Endocervicitis 

.5/26/41 

1 

Flat to cervix 



00 

oD 

iv 

Small erosion 

0/10/41 

1 

Intracerv. 6 cm. 

7/10/41 

Healed 

— 



Endocervicitis 
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lesions lo heal was 63.4 daj's. Only two initients, belonging to the 
endoeervicitis group did not improve, a 1‘ailure of 3.3 per cent. Patients 
18 and 25, who also belonged to the endoeervicitis group, Avere already 
classified as failures, but wlien they 1 ‘eturned at a later date, the examina- 
tion revealed the cervical canal healed. As can be seen from Table I, 
a consideralile time may elapse before the beneficial results become 
apparent. These observations convinced us that the final judgment for 
success or failure .should he ])osti)oncd until at least six montlis have 
elapsed from the first treatment given. Patient 13, diagnosed as large 
circular erosion and nonspecific endoeervicitis, developed after a second 
treatment of eight minutes, 5 cm. intraeervically, fever with pain in the 
loAAxr abdomen, Avhich subsided after four days. Three days later she 
Avas examined at the clinic. The Amginal examination failed to reAxal any 
inAmlvement of the parametria, but the cervical discharge Avas still as 
profuse as before. She did not return for further observation and had 
to be classified as failure. A similar reaction took place in Patients 16 









4 ^ 



Fig. 2. — Applicators, showing portions of the hexible liigh pressure metal tubes leading 
• to the distribution chamber. 


and 17, in Avhom the applicator A\ms inserted for more than 3 cm. into 
the cervical canal and the freezing applied for more than five minutes. 
Neither developed a cellulitis or a parametrial abscess, and in both 
patients the cerAux cleared up in less than four months. The failure of 
Patient 10 to respond to the treatments may partlj’' be ascribed to her 
refusal to have the malposition of her uterus rectified. 

In cases of erosions of the cerAux, the character of the lesion determines 
the length of the treatment. Plain superficial erosions may be treated 
for one to tAVO minutes. Large circular erosions, including those of the 
papillary type, ectropions, and cervical polyps require from tAvo to ten 
minutes’ treatment. In patients AAUth endoeervicitis, AAdiere the applicator 
is introduced into the cervical canal for more than 3 cm., the treatment 
should not exceed tAvo minutes. From our experience it seems adAusable 
to treat erosions of the cervix not oftener than once eA^ery tAVo AA^eeks, 
and to repeat intracervieal applications onl.A' once every four AA^eeks. In 
acute infections of the uterus, the application of quick freezing, even 
for a very short period, is absolutely contraindicated. 
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SUMMARY 

A new apparatus for quick freezing, the basic operating principle of 
which is the same as that of the electric refrigerator, has been described. 
The applicators are especiallj’’ designed for gjuieeologic therapy and the 
apparatus is equipped with a defrosting demce, which greatly simplifies 
their removal from frozen tissue. 

Excellent therapeutic results Avere obtained with this instrument in 
60 eases of chronic endocervieitis, cervical erosions and cervical polyps. 

I Tvish to express my grateful appreciation to Dr. Aslilej' M. Brand for his help- 
ful assistance in developing the quick-freezing therapj’, and for supplying me with 
the data of his patients treated at the Chicago Maternitj' Center; also to Mr. E. "W. 
Krieger for cooperation in constructing the apparatus. 

REFERENCES 

1. Fnsey, W. A.: J. A. M. A. 49; 135, 1907. 

2. Kroh, F.: Arch. f. klin. Chir. 144: 77, 1927. 

Idem: Zentralbl. f. Chir. 55; 919, 1928. 

3. Lortat- Jacobs and Solente: LaCr 3 'otherapie, Paris, 1930, Masson and Co. 

4. JVeitzner, G.: Am. J. Surg. 48: 620, 1940. 

5. Berenblum, J.: Brit. J. Exper. Path. 10: 179, 1929. 

6. Smith, W. L., and Fay, T.: J. A. M. A. 113: 653, 1939. 

7. Fay, T.: Personal communication. 

8. Whitehouse, H. S.: J. A. M. A. 49: 371, 1907. 

9. White, C. J.; J. Cutan. Dis. 26: 505, 1908. 

10. Alderson, E. E.; Arch. Dermat. & S^h. 37: 234, 1928. 

11. Irvine and Tuma-cliff : Ibid. 19: 270, 1929. 

12. Evans, W. A., and Lexicutia, T.: Am. J. Eoentgenol. 26: 236, 1931. 

13. Downing, C. C. B.: J. Indust. Hj'g. 14: 255, 1932. 

14. Wallace, G. J., and Park, S. E.: J. Inf. Dis. 52: 146, 1933. 

15. J. A. M. A. 104: 833, 1935. 

16. Lortat Jacobs: Gaz. m4d. de Prance 19: 1061, 1938. 

17. Fay, T., and Eenny, G.: Surg. Gynec. Obst. 66: 512 1938. 

IS. Jahnel, F.: Am. J. Obst. & Gynec. 38: 653, 1939. 

19. Ward, G. E., and Carrington, E. E.: J. A. M. A. 114: 2070 1940. 

20. Fyler, E. M.: Hygiea 18; 153, 1940. 

21. Wrong, N. M.: J. Canad. M. A. 41: 571, 1939. 

22. Bose, M. S.: J. A. M. A. 114: 1356, 1940. 

23. Fay, I.: New York State J. Med. 40: IS, 1940. 

^24. Vaughn,- A. M.: J. A. M. A. 114: 2293, 1940. 

25 East AVashington Street 


DeMarsh, Q. B., Alt, H. L., Windle, W. F., and Hillis, David S.: The Effect of 

Depriving the Infant of Its Placental Blood, J. A. M. A. 116: 2568, 1941. 

Deprivation of the infant of its placental blood by clamping the umbilical cord 
immediately after delivery results in significantly lower values for red blood cor- 
puscles and hemoglobin during the first week of life than are encountered when 
clamxnng is delayed. In addition there is an increase in the number of reticulocvtes 
in the blood. The placental blood belongs to the infant, and his failure to get this 
blood is equivalent to submitting him to a rather severe hemorrhage. Failure to 
receive this placental blood is c.^pecially important in prematures. It is estimated 
that 25 per cent of the infant 's total blood volume may be lost by clamping the cord 
immediately after delivery. The authors condemn the practice of clamping the cord 
immediately after birth, and incidentally condemn the use of placental blood for 
transfusion purposes. 
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LOCAL ARGYRIA OP UTERUS AND TUBE* 

A. P. Lash, M.D., H. E. Simmel, M.D., and I. Davidsohn, M.D., 

Chicago, III. 

(From the De2)ariments of Gynecology and Pathology, Mount Sinai Sospital) 

A RGYRIA, local or general, results from absorption of silver com- 
pounds by a mucous membrane or by tissue fluid. The silver may 
be applied as a soluble salt, an organic compound, or in colloidal 
form.^®'^-’ Metallic silver can be oxidized by body fluids. The result- 
ing silver compounds, probably silver albuminates,'’ are absorbed. 
Rodin*® described a case of argyria of the e 3 mball in a patient who car- 
ried a silver stjdet in the lacrimal sac for seventeen jmars. Warthin*® 
formd extensive argyria of tlie inguinal L^mpli nodes twenty years after 
the insertion of silver wire for repair of an inguinal hernia. 

The danger of argyria, neglected since the abolition of long-.standing 
treatment with pills of silver nitrate, lias been stressed again in recent 
years®’ ® due to manj’^ eases of ai’gjH'ia following intense local or in- 
travenous treatment with modern silver compounds. Quantitative in- 
vestigations have proved that the human bod^’^ maj* deposit a certain 
amount of silver in connective tissue before general argyria appears. 
In intravenous treatment with silver arsphenamine,®’ ® the absorption 
can be estimated quantitativety. Under such conditions a definite rela- 
tion between the total dosage and the silver content of the skin has been 
established. 

The silver, once deposited, remains unchanged for a lifetime.^ Re- 
ports about the appearance of definite argyria after the application of 
silver for relativety short periods*’ ^ suggest that the patient has received 
some other silver medication during earlier periods of his life. 

Only very few instances of argyria of the female genital tract have 
been described.®’ *® In some eases of general argyria the ovaries and 
the uterus were found to be affected. Local application of silver solu- 
tions to the cervix or cervical potyps* resulted in local discoloration, 
which was shown to be due to argyria. A stud}’^ of available literature 
failed to disclose a report of argjwia due to metallic silver slowly dis- 
solving in the uterine eavitjL No record was found of argyria of the 
Fallopian tube. Therefore the following observation seems worthy of 
being put on record. 

P. S., a 58-3^ear-old white female, entered the hospital on March 5, 
1941, because of something protruding from the vagina and right lower 
quadrant discomfort. These sj^mptoms were present for three months. 
Her menses had been regular eveiy tweiitj^-nine daj^s, of four to five 
daj^s’ duration, moderate flow, no dj^smenorrhea, and had ceased in 193o. 
There had been no bleeding up to one week before admission, when it 
appeared and continued until entrance into the hospital. It vms this 
symptom that alarmed her and caused her to come for treatment. There 
was nothing of significance in her past history’-, except that twenty-seven 
.years ago a cervical silver jiessaiy had been inserted. She was a ptyf* 
iv, gravida iv, with no pathology during her pregnancies or deliveries. 

*Aided by a grant of the Dazian Foundation for Medical Research. 
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Her temperature and pulse were normal; blood ]n‘essure was 160/100. 
Vaginal examination showed a large, edematous, pedunculated, mucous 
polyp protruding from the vaginal introitus; a relaxed pelvic floor; no 
palpable uterine or adnexal pathology. Rectal examination found no 
palpable or visible pathology. Speculum showed the atrophic cervix 
with the polyp protruding from it. 

Physical exammation revealed no other abnormalities. The skin 
showed no evidence of pigmentation. 

Laboraiory Findings . — Blood count, urinalysis, and blood chemistry 
determinations were normal. The complement fixation and flocculation 
tests for syphilis were negative. X-ray examination of the pelvis re- 
ported the presence of a metallic foreign body (pessary) within the 
lesser pelvic cavity, most likely within the i;terus. 



Pig. 1. Pig. 2. 


Pig. 1. — Uterus with pessary and cervical polyp. 

Pig. 2. — Utei’ine endometrium showing the surface epithelium and the silver deposits 
m the stroma. xl50. 

On March 8, 1941, a vaginal hysterectomy and perineorrhaphy were 
performed. The operative findings were several small intramural 
fibroids, a pedunculated cervical polyp, relaxed pelvic floor. When the 
uterus was opened, a Y-shaped pessary was found imbedded in the 
endometrium, and about 3 or 4 mm. above it a streak of dark material 
was seen in the cut myometrium. 

Patient had an uneventful postoperative course and was discharged 
on March 20, 1941. 

Examination of Specimen . — The specimen (Pig. 1) consisted of a 
uterus with cervix measuring 85 by 40 by 30 mm. The serosa showed 
no essential abnormalities. The myometrium was light brown in color- 
it measured up to 15 mm. in thickness. An intramural fibromyoma 
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measuring 15 mm. in diameter Avas present. The endometrial cavity 
measured about 40 Ijy 20 mm. It contained a Y-shaped dark metallic 
foreign body (intraulerinc pessary); the stem measured 18 ram., each 
of the tAvo arms 19 mm. in length. One arm Avas deeply embedded 
in the left uterine horn. The endometrium measured up to 2 mm. 
in thickness; it shoAved a diffuse black discoloration. In the loAver seg- 
ment there Avas an ulcer measuring’ 18 by 4 mm. Avhich Avas apparently 
produced by the stem of the pessary. The cervix sliOAved a pedunculated 
polyp, measuring 11 by T by 4 mm. Avith many cysts filled Avith mucoid 
material on the section surface. 

Microscopic Findings. — The surface of the endometrium Avas lined in 
some places by columnar epithelium, but in most places it Avas bare. 
In the stroma and in the superficial layers of the myometrium, there 
Avere present deposits of a broAAUi and black granular material (Fig. 2). 
The granules Avere Amry fine and Avidel}’- scattered. The surface and 
glandular epithelium Avas completely free of the deposits. Most of it 



Pig. 3. — AA^all of a blood vessel in the myometrium with massive deposits of silver 

granules in the adventitia. X375. 

Avas present in the connective tissue of the areas laid bare bj^ the ab- 
sence of the endometrial epithelium. It Avas found in the cytoplasm 
of the fibroeytes and in the intercellular fibers and spaces. 
amounts were seen in the endothelial cells lining lymph spaces, 
tissue spaces Avere dilated and filled out by cloudy light broAvn ' 

High jiower magnification revealed them to be composed of very nn^ 
pigment granules. The coarser granules were broAvn or black m co oi- 
In some areas the material Avas seen in the connective tissue not m 
granular form but forming fine threads resembling microscopic section 
in Avhich fibrils Avere stained Avith a silver stain. Smooth muscle cells n 
the myometrium Avere bj^ far less intensely affected than the 
tissue cells. The pigment seen in the endothelial cells of small “ oo 
A'^essels Avas situated almost exclusively on the outer side of the mic eu 
aAvay from the lumen. In the adventitial layer ot the blood vessels i 
deposits Avere very dense, foi’ming dark rings (Fig. 3). The epitne m 
and the conneetiAm tissue of the cervix Avere free from the ^’anu e • 
In the intramural portion of the Fallopian tube the epithelium vas 
free from deposits. The borderline betAveen epithelium and connec i 
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tissue was marked by axi accumulation of granular pigment in the con- 
nective tissue cells (Fig. 4). The infiltration was less intense iu the 
outer parts of the submucosa and still more dilute in the surrounding 
muscular tissue. 

The appearance of this material, its localization, the lack of inflam- 
matory reaction around the deposits suggested that it consisted of silver 
or a silver compound. 

A portion of the pessary was examined chemically and found to give 
the characteristic reactions of silver. 

Histologic sections of tlie uterus and tubes were stained with poly- 
chrome methylene Ifiue and studied in the dai-k field.®’ ® With this 
method a very much larger number of granules was visualized. The 
granules had a bright shine of yellow tinge whicli was described to be 
typical for silver particles. 



Pig. 4. — Section of Fallopian tube with deposits of silver granules in the subepithelial 

layers. X265. 

Seven per cent nitric acid did not dissolve the deposits, but applica- 
tion of 30 per cent nitric acid (for twenty minutes) dissolved some of 
the granules. When, after washing out the acid, ammonium sulfide 
was applied, some of the remaining granules turned dark olive brown 
in color (silver sulfide). Five per cent solution of sodium cyanide 
dissolved the granules in ten to thirty minutes. When the specimen 
was treated first with LugoFs solution of iodine and then wuth 2 per 
cent sodium cyanide, the partly dissolved granules reacted with the 
iodine turning yellow (silver iodide). Staining for iron pigment (po- 
tassium ferricjmnide method) yielded a completely negative result. 

These tests established the diagnosis of argyria of the uterus and the 
tubes. It has to be assumed that either the normal secretion of the 
uterine glands or the tissue-fluid oozing from the surface bare of its 
epithelium or both are capable of corroding silver if sufficient time 
elapses. The dark surface of the pessary proves that it was covered 
by an oxide. The material has been absorbed into the wall of the uterine 
cavity and into the wall of the tubes. In both it has been deposited 
mainly in the connective tissue, a characteristic finding of all forms of 
argyria. 
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Argju’ia of the uterus and tube is of relatively little clinieal impor- 
tance in itself. However, in the connective tissue of the cutis only a 
definite amount of silver can be stored, otherwise general argyria may 
appear. By any former application of silver the deposits may he close 
to this threshhold. Tlien the additional absorption of a relatively small 
amount of silver may lead to discoloration of the skin. In cases of 
otherwise unaccountable argyria in women, the possibility of absorption 
from a silver pessary should be kept in mind. 
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MALIGNANT MESONEPHROMA OF THE OVARY 

Philip Rosenblatt, M.D., and Daaud M. Grayzel, Ph.D., M.D., 

Brooklyn, N. Y. 

(From the Department of Laboratories of the Jeivish Hospital) 

T he term mesonephroma defines a group of ovarian tumors classified 
by SchiUer^ as having characteristic histologic features and said to 
arise from heterotopic rests of mesonephric tissue. In Schiller ’s origina 
series of 10 cases, the age of the patients varied from 8 months to b 
years. Because of the findings and course in 7 of the 10 cases described, 
he believed that, clinically, the mesonephromas should be considered 
malignant tumors. Schiller also noted that only one of his 
peared solely in the left ovary. This is in keeping with Popoffs- o 
servation that embryologic defects in animals and man are more otten 
found on the right side than on the left. Jones and Seegar® consider 
this evidence of the possible embryonic if not mesonephric origin of tiie 

tumor. +• tq 

In the 6 cases reported by Jones and Seegar, the age of the patien . 
varied from 41 to 72 years. Two of these tumors were malignant an 
4 benign. In only one of these cases was the tumor solely in the lei 
ovary. Jones and' Seegar also pointed out that there were no symptoms 
by which these tumors could be clinically distinguished from otnei 
ovarian neoplasms. 
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Tula and Siebel^ recently added a ease arising from the left ovary of 
a 49-year-old woman. In this instance the tumor was malignant. 

REPORT OF A CASE 

A 62-year-old white, married woman (S.B., Path. S.P. 41-1356) was 
admitted to the Jewish Hospital of Brooklyn on April 17, 1941, com- 
plaining of backache and constipation of many years’ duration, loss of 
10 pounds in weight within the past three months, and a bloody stool 
two weeks prior to hospitalization. Her last menstrual period occurred 
six years ago. Examination revealed a tense, movable, nontender cystic 
mass occupying the hypogastric region. 

At operation a large cyst of the left ovary was found. The tumor 
was adherent to the sigmoid, rectum, uterus, and broad ligament. The 
contents of the cyst were aspirated before removal and thin, grayish 
fluid was obtained. Inside the C 3 ’st wall was a cauliflower-like growth 



Figr. 1. — Tumor showing solid and cystic structure. 


about 5 cm. in its greatest diameter. The right tube and ovaiy pre- 
sented normal senile changes. The abdominal viscera were explored 
and no metastatic foci were found. A supracervical hysterectomj^ and 
bilateral salpingo-oophorectomj^ was performed after freeing the wall 
of the cj"st from adhesions. 

PATHOLOGIC REPORT 

A. Ch’oss Description . — The specimen was a pear-shaped uterus, am- 
putated above the cervix, with attached Fallopian tubes and ovaries. 
The anterior surface of the uterus was smooth and glistening; the pos- 
terior surface was roughened. There was a soft endometrial pols^p 
projecting into the uterine cavity. The mjmmetrium contained several 
small leiomjmmas. The Fallopian tubes and right ovarj^ presented 
nothing of note. The left ovarj^ was intimately adherent to the 
FaUopian tube. The ovary was represented by a cj'stie mass measuring 
10 by 8 by 2.8 cm. The external surface was pink gray, smooth, and 
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glistening in some areas and roughened by fibrous tags in others. Pro- 
jecting into the lumen and firmly adherent to the wall were several large, 
soft, polypoid and cauliflower-like gray, red and yellow nodules which 
measured up to 7 by 5 by 2 cm. The cut surfaces of these masses were 



Fig. 2. Fig. 3. 

Fig. 2. — Section showing glomerularlikc formations. (H. & E., X250.) 
Fig. 3. — Same as Fig. 2, X525. Note capillary in glomerularlilce tuft. 



Fig. 4. — Section showing irregular lumina lined by cells with projecting nuclei. (H. & 

E., X185.) 

composed of opaque stalks of gray yellotv translucent tissue. The le 
mainder of the inner lining of the cyst was gray, smooth, 
and occasionally showed small papillary projections of yellow tis 
similar to the large mass described above. 
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B. Microscopic Description . — Preparations from the uterus, right 
ovary, and Fallopian tubes were not remarkable. Preparations from the 
C3’'stie and papillarj" portions of the tumor showed numerous papillary 
intracystic formations composed of irregular projections covered by 
low cuboidal cells or endothelial-like cells having sparse cytoplasm^ and 
projecting nuclei. In places small capillary loops were present within 
such papillary projections. Some of these structures closely resembled 
imdimentary glomeruli. There were also many scattered small and large 
irregular spaces lined by markedly flattened cells or by the endothelial- 
like cells with projecting nuclei and scanty cytoplasm. Some of these 
tubules contained homogeneous pink- and lavender-staining material. In 
the solid portions of the tumor many more irregular various-sized 
tubules were present, some of which were almost completely filled with 



Fig. 5. Fig. 6. 


Fig. 5. — Section showing lack of differentiation, hyperchromatism, and giant cells. 
(H. & B., X250.) 

Fig. 6. — Same as Fig. 5, X525. 


pink- and lavender-staining material. In other areas, however, the cells 
appeared in small nests separated by broad bands of dense collagen. 
The cells showed marked variations in size and shape and contained 
deeply staining nuclei. Some were giant cells and contained more than 
one nucleus. Nucleoli were likewise prominent in some of these cells. 
There were also groups of large polygonal cells having foamy cytoplasm 
and relative^ small vesicular nuclei. The c.yst wall consisted of dense 
hyalinized fibrous connective tissue and was lined by low cuboidal cells. 

COMMENT 

This cystic neoplasm fulfills the criteria of mesonephroma ovarii as 
defined by Schiller and others. The tumor contains structural units 
resembling mesonephric glomeruli, and in some, well-defined capillary 
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loops were seen. In places, cells lining tlie cystic spaces contain sparse 
cytoplasm and biittonlike projecting nuclei common to the flat cells of 
the visceral layer of Bowman’s capsule. Well-defined tubular structures 
are also seen. In addition, the histologic picture shows definite evidence 
of malignancy, which also is in keeping with most of the tumors of this 
type previously described in the literature. 

While previous observation suggests that mesonephroma ovarii arises 
usually on the right side, it is well to note that in this instance, the 
tumor appeared solely in the left ovary. However, definite conclusions 
as to the side of predilection, if any, should not be drawn until many 
more cases have been reported. 

With this case included, 12 of 18 patients Avere rvomen aged 40 or 
over. This would seem to indicate that mesonephroma ovarii is a tumor 
usually occurring in the later years of life, but again too hasty con- 
clusions should not be drawm until the series is larger. 
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BILATERAL TUBAL PREGNANCY 
M. E. Cox, M.D., AND Matthew Steinberg, M.D., Charleston, S. C. 

(From the Department of Pathology, of the Medical College, of the State of South 
Carolina and the Gynecological Service of the Paper Hospital) 

I T IS our purpose to add another instance of bilateral tubal pregnancy 
to the growing list of accepted cases in the literature. 

PishbaclP emphasized the importance of the correlation of the clin- 
ical data Avith the description of the fetuses, or parts thereof found, as 
A\mll as the placental elements. He further gave a revieiv of the litei- 
ature, listing 75 acceptable cases to AAdiich he added one, bringing the 
total to 76 cases. Torpin^ quoting Pishback’s series added another case 
bringing the total to 77 cases. He emphasized the necessity of con- 
sidering bilateral simultaneous tubal pregnancy as a form of double 
OAmm tAvin pregnancy, similar to the so-called heterotopic pregnancy o^ 
Avhich there are some 300 cases in the literature. Behney and Han^ 
reported a case of bilateral tubal gestation in Avhich they felt that the 
turn pregnancies must haAm occurred AA'ithin a comparatiA''ely short inter- 
val of time, though they might not haAm been viable simultaneously 
The point of inspecting both adnexa at the time of operation for tuba 
pregnancy is brought out. Lee and StonC* reported a subsequent case, 
bringing the total number of eases in the readily aAmilable literature o 
80. J\lcllrath® reported a ease of bilateral tubal pregnancy Avhich Avas 
not proAmd by microscopic examination. 

case report 

A negro Avoman, 26 years of age, married, Aims admitted to the 
Hospital on Feb. 25, 1941, at 12:04 a.m. Avith the complaint ot pan 
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in stomach.” She had been well until about four hours prior to admis- 
sion, at which time there was sudden onset of cramplike pain in the right 
lower abdominal quadrant just above the inguinal ligament. The pa- 
tient vomited once. She did not faint but suddenly felt very weak. 
The pain remained eramplike and intermittent in quality but had sub- 
sided considerably in intensity liy the time the patient was first seen 
by the house staff. 

Review of the menstrual history revealed that the menses had begun 
at the age of 13 j^ears, had lieen fairly regular at twenty-eight to thirty- 
day intervals, and with an average duration of four days. The patient 
had had two labors at term; both children were living and well, the 
youngest was two years of age. The last menstrual period had 
begun Feb. 5, 1941, lasting eight days. The preceding periods in 
January and December had been uneventful and had lasted four to 
five days each. On the day before admission she suddenly began to 
flow quite profusely; this had slackened by tlie time the patient Avas 
first seen. No history of dysuria or other symptoms referalile to the 
genitourinary tract. 

Phj’-sical examination revealed a drowsy young negro Avoman lying 
quietty in bed complaining of air hunger. The respirations AA'^ere of 
sighing quality at times. The pulse Avas 120, rapid and threadJ^ Res- 
pirations AA^ere 40 per minute. Blood pressure was 56/36. The skin 
Avas dry and cool to the touch, and there Avas slight rigidity of the ab- 
domen, particularly over the right loAver quadrant. Pelvic examination 
revealed a moderately relaxed perineum. Bartholin’s and Skene’s 
glands Avere not remarkable. The cervix Avas parous in tjqDe, softened in 
consistency and dark red in color. There Avas some bloody discharge 
from the external os. The uterus AA^as in second degree retroversion and 
slightly enlarged. There Avas a questionable mass in the right fornix. 
Hemoglobin Avas 6 Gm. ; AAdiite blood count, 18,000, Avith 83 per cent 
polymorphonuclear leucocytes. 

The diagnosis of ruptured ectopic pregnancy AA^as made, notAvith- 
standing the lack of history of a missed period. The patient Avas given 
500 c.c. of a 10 per cent glucose solution, folloAved by 500 c.c. of citrated 
blood during the course of the operation. Under ether anesthesia, the 
abdomen AAms opened through a loAver midline incision. The peritoneal 
cavity AA’^as found to contain an estimated 2,000 c.c. of fluid and clotted 
blood. The right Fallopian tube Avas distended in its distal half to a 
diameter of about 4 cm. and blood AA^as dripping from a small rent on 
the posterior aspect of the SAVollen portion. The left tube presented a 
nodular sAvelling in its midportion, about 2 cm. in diameter, and AA'^as of' 
a duslr;’^ red color as seen through the serosa. The serosal surface of 
the right tube and cortical surface of the right ovary appeared smooth 
and regular; the corresponding surfaces of the left side shoAA’^ed a feAV 
old fibrous adhesions of delicate character. Both ovaries Avere of average 
size, as Avas also the body of the uterus. Both Fallopian tubes were re- 
moved and the abdomen closed without drainage. No corpus luteum Avas 
identified in either OAmry at the time of operation. 

The right Fallopian tube shoAA'ed a prominent dilatation of the 
distal half, and measured 3.0 cm. in diameter. There AA’ere a blood clot 
on the serosal surface and a perforation on the posterior aspect of the 
tumefaction from Avhich blood Avas oozing. Transverse section throun-h 
the middle third revealed a centrally situated amniotic sac, measuring 
1.5 cm. in diameter, containing a small embryo. This was surrounded 
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by a zone of hemorrhagic and gray tissue which appeared to have eroded 
the tubal wall posteriorly at the point of perforation. 

The left Fallopian tube shoAved a nodular dilatation of its middle 
third, measuring 2.2 cm. in diameter. The fimbriated extremity ivas eon- 
ti’acted and distorted b 3 ’- ivell-foi'med fibrous adhesions. Transverse 
section through the nodular swelling showed the lumen to be distended 
by a blood clot of lighter brown color than that seen in the case of the 
right tube. One segment of the circumference of the Avail appeared 
eroded and paper thin. 

Microscopic section of the dilated right Fallopian tube, Avhich Avas 
seen grossly to be ruptured, shoAved the lumen to be occupied by fresh 
blood clot and a scattering of poljnnorphonuclear leucocytes, enmeshed 
in Avhich Avere fairly numerous chorionic villi Avith tAvo layered tropho- 
blastic covering. Some fcAv villi Avere necrotic. There Avas destructive 
infiltration of the musculature of the Avail by chorionic villi and tropho- 
blasts. Necrosis Avith loss of continuity of the muscle elements and 




Fie:. 1. — Above: Right tubal gestation, runlureii. Below: Left tubal gestation, re 

gressing. 

fibrous stroma and fresh hemorrhage on the serosa attested to complete 
pei'foration of the tubal Avail. Adjacent to this rent, replacing necro ic 
musculature, Avas a fibrinoid zone. The muscle fibers of the Avail showe 
hjrpertrophjr and the intervening supportive stroma Avas edematous an 
infiltrated by round cells; there was early purulent exvidation presen 
about vessels. On the serosal surface an occasional disrupted 
Avellwascularized fibrous adhesion, partialty covered bjr hj^perplas i 
mesothelium, Avas noted. j-i + 1 

Microscopic section of the left Fallopian tube shoAved the dila e 
lumen to be occupied bj^ clot in Avhich the silhouette forms of neeio i 
chorionic villi and some cell forms, judged to be trophoblasts, Avere J - 
cernible. The latter shoAved deep infiltration into the Avail. Around i 
periphery Avas a fibrinoid layer and focal aggregates of xantliic 
phages eontainiirg blood pigment. In association AAdtli the latter Ave 
proliferating fibroblasts, evidence of early organization. In one zo 
the tubal Avail Avas eroded and reduced to a very narroAV confining zo 
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of muscle and fibrous tissue. Infiammatory round cells were scattered 
in foci throughout the wall and serosal adhesions were more pronounced 
tlian in the ease of the foregoing tube. Incorporated in one section was 
the fimbriated extremity of the tube showing clubbing of the mucosal 
villi, fibrous tissue increase and inflammatory round cells in the stroma 
of the mucosa. 

DISCUSSION 

As seems to be the general rule in eases of bilateral tubal pregnancy, 
there was no indication from the history or physical flndings in this 
ease that such a condition existed, tliough the patient was evaluated as 
a relatively intelligent woman. 

The question arises as to whether or not these two tubal pregnancies 
were viable simultaneously. The fact that the left tube was filled with 
older blood clot, contained necrotic chorionic villi, and showed blood 
pigment phagocytosis in its wall along with evidence of earlj’- organiza- 
tion of the clot would indicate regression, the age and duration of 
which are controversial. It is notable, however, that organization, as 
evidenced by fibroblastic activity, was very early, certainly not ad- 
vanced. Such fibrous tissue increase in the tubal wall that existed ap- 
peared to be a part of the same inflammatory scarring reflected in the 
serosal adhesions found in the ease of both tubes and mucosal stroma of 
the left. It further seems that with the marked degree of destruction 
and thinning out of the wall of the left tube that Avas present in associa- 
tion Avith trophoblastic penetration, reparative organization Avould 
certainly have been more conspicuous if sufficient time had elapsed. All 
factors considered, the evidence for simultaneous viability of these tubal 
pregnancies at one time appears presumptively strong. It is unfor- 
tunate that conditions at the time of operation did not alloAV for closer 
scrutiny of the ovaries for corpora lutea. It is considered significant 
that both tubes in this case shoAved old fibrous adhesions and the left 
shoAved the fibrous relic of endosalpingitis as Avell. This recalls the part 
played by infiammatory scarring, acting as a mechanical hindrance to 
the passage of the fertilized ovann, in the causation of tubal pregnancy. 
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DESMOID TUMOR OF THE BACK 
J. A. Tuta M.D., Ph.D., akd E. W. Fischmann, M.D., Chicago, 111. 

(From, the Grant Hospital of Chicago and the 

and Pnblio Health of the University of Ill.nois, College of Me ) 

qINCE desmoid tumors in some instances may resemble sa^omas^^^ 
O desmoid fibroma of the back clinically susTected of being a 
from an anaplastic uterine sarcoma removed eleven ^ Jrela- 
before, presents an interesting ease for clinical and patbol o 

The term “desmoid” was first applied by l^rRsmoid 

designate a peculiar hard tendonlike_ tumor. The g^rue- 

tumor is that of a benign fibroma arising from musculoap tumors 

tures, or the endomysium according to Ewing. gnd 

classified as desmoids may be neurofibromas, according abdominal 

Penick.® Desmoid tumors are most commonly found m c 

wall of women ivho have borne children, although ,, n gjj 

served in nulliparous women, and rarely in the 

Peniek,® from an analysis of reviews covering ovei ’es pre- 

17 which occurred in postoperative scars. The postopeiat ^ P 

dominated in females and usually occurred about one 3 ear alt 1 

Desmoids are found much less frequently in ^°.'^^7!!fnr5^aTthrMayo 
abdominal wall. Nichols,^ in a series of '!®7^^^^f7 musdes outside 
Clinic from 1910 to 1922 inclusive, found 6 sarcomas, 

of the abdominal wall. Five cases were suspected of Mastectomy 

the other was in a woman, 36 years of age, in whom a ra timer ■ 

had been performed for the removal of a tumor m f “ . n tenors 

quadrant of the breast. Mason® reported a series of .^Mdesmo 
at the Mayo Clinic during the years 1923 to 1929, m • 

these tumors were located in relation to ''"Ot’ious muscle jg^gioping 

abdominal group. BellangeF reported a muscular and 

at the level of the scapular insertion of the serratus ^^^Tmiseles other 
liriefly reviewed several cases in the literature involving 

than abdominal. 

CASE HISTORY 

A widow, 51 years of age, entered the Grant Hospital o^Sa^nos^fof 
complaining of lumbar pam of several years duiati • bad 

a uterine fibromyoma had been made several months beiorm ^ 
had 3 pregnancies and one miscarriage. The red P^^oMhoreMomy were 
A supracervical hysterectomy and bilateral salping - P. e de- 

performed by Dr. E. IV. Fischmann. A gross diagnosis of 
generated uterine fibrom 3 mma was made. There veie p 3P 
wliieh filled the uterine cavity. . ^ 

Microscopic examination showed anaplastic sarcomatous aie^^ 
fibromyoma with numerous large hyperchromatic HimuM^tr the ordinary 
multiple prominent nucleoli. There were areas resemb o 
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benign fibromyoma with, cystic degeneration and liyalinization. There 
were also large hyperchromatic tumor cells embedded in dense con- 
nective tissue. 

On Aug. 1, 1939, the patient entered the Grant Hospital for the re- 
moval of an egg-sized mass on the left side of her back. She first noticed 
the lump seven months before and at that time it was about the size of 
her tliiunb. She had occasional slight pain. The tumor mass was 
slightly movable and unattached to the skin. At operation it w'as found 



Pig. 1 — Desmoid tumor showing interlacing bands of dense fibrous tissue and irregu- 
lar softer areas containing muscle fibers. 



fii ?• — Showing moderately cellular connective tissue widely separating muscle 

noers. Mallory's phosphotungstic acid hematoxylin stain. XIO. 

ti 'liB'ier magnification showing Uie muscle fibers separated by desmoid 

iis.sue. Mallory’s phosphotungstic acid hematoxylin stain. X112. 
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to lie on the left side near the spinal column over the twelfth rib. A 
transverse incision was made through the superficial fascia and then 
through the aponeurosis of the latissimus dorsi muscle. The tumor mass 
was found to be intimately attached to the underlying sacrospinalis and 
posterior inferior serratus muscles. The .surgical specimen was very 
hard and measured 6 by 5 by 4 cm. It was irartially covered by muscle 
tissue. The surfaces made by sectioning showed interlacing bands of 
dense white tissue and irregular softer brown areas particularly at the 
periphery. 

Alicroscopic examination showed a moderately cellular connective 
tissue through which Avere scattered isolated muscle fibers. With the 
Van Gieson, Alasson triehrome and Perdrau silver stains, the arrange- 
ment of the connective tissue elements was clearly outlined. The con- 
nective tissue cells displayed no nuclear anaplasia. The Masson 
trichrome and Mallory’s phosphotungstic acid hematoxylin stains showed 
the muscle fibers standing out in sharp contra.st with the cross-striations 
of many of the muscle fibers showing distinctly. In some of the fibers 
thei’e were degenerative changes and in others wide separation of the 
myofibrils. 


niscussiON 

The histologic examination of the tumor involving the back muscles re- 
vealed the structure to be a tyjiical benign desmoid without relation to 
the uterine sarcoma removed previously. If the connective tissue had 
been very cellular in character, the question of a sarcoma might readily 
have arisen. Waugh“ stated that recent un])ublished studies by Pear- 
man and Mayo indicated that the desmoid type of tumor is definitely 
benign. Recurrences are attributed to incomplete removal at operation. 
MarloAv^ reported a tumor in the trapezius muscle of a woman 26 years 
of age which was clinically a desmoid, but the ver.y cellular charactei 
of the connective tissue suggested a sarcoma. There was no recurrence 
after eight jmars. Roentgen ray therapy ivas given because of the sus- 
picion of a fibrosarcoma. Donald and Caylor" reported a desmoid tumoi^ 
having cellular areas considered sarcomatous. Warren and Sommer, 
in a study^ of fibrosarcomas of the soft parts, classified desmoid tumors 
as being histologically sarcomas. The peculiar localization of tiie 
majority of desmoid tumors in the musculoaponeurotic structures of t >6 
abdominal Avail in Avomen AAdio have borne children suggests that trauma 
may^ be a predisposing factor and that a hematoma in the muscle maj 
be the initiating factor. 

The uterine sarcoma, in the case Ave are reporting, Avas thought 
in a pre-existing flbromymma and to be of mymgenic origin. BAVing an 
NoAmk® discussed the difficulties connected Avith determining 
a malignancy" develops as a transformation of a pre-existing 
fibromy"oma or Avhether it Avas malignant from the beginning. The lai o 
hy"perchromatic tumor cells in the uterine sarcoma gave the impressio 
of dealing Avith a very" active malignant process, if Ave depend only o 
histologic structure as a criterion for malignancy". HoAvever, nietastas - 
are very" rare in malignant uterine my"omas, EAving^ having fiie 

only" 3 such cases AA"ith generalized spread. According to 
type arising in uterine my"omas is in general less malignant than tio 
the endometrium or my"ometrium. McFarland® concluded that aai 
malignant my"omas metastases constituted the only proof of malignanc, ■ 
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He also cited a ease, referred by Dr. Jonathan Wainwright, of a patient 
who had a “suspicions fibroid” removed and in whom there later oc- 
curred metastases in the neck, thigh, and abdominal wall. The metastases 
were removed surgically and the patient was alive twelve years follow- 
ing the hysterectomy. 

SUMMARY 

A desmoid fibroma involving the sacrospinalis and posterior inferior 
serratus muscles of the back is reported. A supracervical hysterectomy 
was performed eleven and one-half years before with removal of an 
anaplastic uterine sarcoma. The patient is alive and well thirteen and 
one-half years following the hystereetomj’-, and there is no recurrence 
from the uterine sarcoma or the desmoid tumor of the back. Clinically 
the desmoid was suspected of being a late metastasis from the uterine 
tumor. 
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CANGLIONEUROMA COMPLICATING PREGNANCY 

Leon Poster, M.D., William Berman, M.D., and 
J. Roy Compton, M.D., St. Louis, Mo. 

(From the Booth Memorial ISalvation Army] Hospital) 

G anglioneuromas have been located in all parts of the body, 
but they are most prominent in the retroperitoneal spaces of the 
thorax and abdomen. In this report we are chiefiy concerned with those 
tumors found in the abdomen and pelvis. 

Beneke reported the first ease of pelvic retroperitoneal ganglioneuroma 
in 1898; onty 13 have been reported up to 1940 according to Turunen. 
Pick and Bielschowsky in 1911 revealed the true relationship between 
ganglioneuromas and the sympathetic nerve elements, and classified true 
neuromas on an embryonic basis. They named them embryonic sj^m- 
pathetic gangliomas. These tumors are now considered to develop at the 
site of cell nests that have become displaced during embryonic life and 
therefore are congenital in origin. They are seldom diagnosed before 
operation, and at times after operation they are diagnosed as fibromas, 
liposarcomas, or fibrosarcomas. 

According to Evans and Francona, the tumor is more frequent in 
women than in men and more in the left side of the body than the right 
side. It is more prominent in the first twenty years of life. Tlie 
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majority of these tumors are benign and cause symptoms liecause of pres- 
sure on the surrounding vital structures. These tumors are very slow 
growing and have been known to have been present for years with no 
tendency to become malignant. 

Technical difficulties are usually encountered in the deliver 3 ’^ of the 
tumor, since it tends to be firmlj’' adherent to the adjacent structures. 
Of the 13 cases reported (Turunen), 8 patients were operated upon and 
5 tumors Avere discovered at post mortem. 

CASE REPORT 

M. B., aged 20 jmars, white, unmarried, Avas admitted to the Booth 
Memorial (Salvation Arm^O Hospital in June, 1940. Her past histor}" 
shoAved that her liealth had generality been good. She Avas nervous and 
had had indigestion for the past four or five jmars. She had the usual 
childhood diseases and had had no operations. She Avas seen some time 
ago by a phj'^sieian Avho told her that she had a tumor of the ovary, and 
he advised operation. Familj’' histor.y Avas essentiallj’' negative. Her 
menstrual periods, Avhich began at 15 years of age, occurring every 
thirty days, Avere regular, of moderate floAV, and there Avas no dysmenor- 
rhea. The last menstrual period Avas Jan. 6, 1940. 

Her general physical examination Avas essentiallj’- negative. Pelvic 
examination shoAved a nulliparous vagina, Avith no evidence of infection. 
The pelvis Avas filled Avith a hard lobular mass rather fixed to the sacruni, 
about the size of a large grapefruit, Avhich did not seem to be connected 
to the uterus. The uterus Avas enlarged to about a five or six months 
gestation. The cervix Avas pulled up under the symphysis. X-ray of 
the abdomen shoAved the fetus outlined rather high in the ahdoinen, 
but no definite outline of a tumor mass could be made out. Pelvic 
measurements Avere Avithin normal limits. Laboratory findings showed 
a negative Kahn test. The red blood count Avas 4,100,000 and the Avhite 
blood count was 7,900. 

Preoperative diagnosis Avas: a pregnancj’^ of tAventy Aveeks' duration, 
and dermoid cyst filling the pelvis. 

At operation a. large retroperitoneal mass Avas found filling the pelvis. 
It was fixed to the sacrum and to the iliac vessels and nerves. _ It Avas 
impossible to ligate the entire Avide pedicle in one piece, and since tne 
tumor seemed to immlve the iliac vessels, most of it was removed, leaAnng 
a thin shell of tumor attached to the sacrum. 

The specimen Avas examined bj^ Dr. Sam Katz of the Booth Memoiia 
Hospital Pathological Department. 

The specimen consisted of a lobulated tumor, pale yelloAV, 
cutting like ^istle. The tumor resembled a lipoma except for the nrm- 
ness. On microscopic section, the connective tissue of the tumor Ava 
interposed with numerous cellular structures. Under special stain 
larger and smaller groups of large round ganglion cells Avere seen, 
general the ganglion cells had only one nucleus. OecasionaUj^ one 
a double nucleus. The ganglion cells were Avell developed, sjunpathe i 
ganglion cells. , 

Postoperative diagnosis Avas a tAventy Aveeks’ gestation, and presacia 
ganglioneuroma. ‘ . , 

The postoperative course was smooth and the pregnancy continue 
uninterrupted. Eectal examination on Aug. 13, 1940, showed a ng > 
posterior pelAuc mass somcAAhat irregular and fixed to tlie pelvic Ava , 
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which seemed to obstruct the inlet. The patient was permitted to go 
to term at which time a cesarean section was considered. 

The patient began having contractions on Sept. 17, 1940. On exami- 
nation it was felt that the pelvic mass previously palpated would not 
cause enough dystocia to obstruct labor. Labor was permitted to 
progress and she was delivered of a 6 pound 9 ounce female infant 
by means of perineal forceps over a right mediolateral episiotomy. No 
unusual difficulty was encountered in tlie delivery. 



Pig. 1. — Section from tumor showing typical ganglion cells. Low power (XUS). 



Fig. 2. — High power of section from tumor (XCSO). 


The post-partum course was uneventful. On Sept. 22, 1940, a rectal 
examination revealed the mass to be smaller. Some induration could 
be felt on the right side. The patient was last seen Nov. 1, 1940, at 
which time the pehds was normal and there was no evidence of any 
mass present. She had no sj’mptoms referable to her pelvis. 
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COaiMENT 

This presents an unusual and interesting case. Very few cases of 
this tumor have lieen reported in the literature, hut as mentioned be- 
fore, it is probable that many liave not been diagnosed and have found 
their way under the classification of other tumors such as fibromas, 
lipomas, liposareomas, and fibrosarcomas. Because of the rarity of the 
condition a correct preopei'ativc diagnosis is difficult, and the more 
common conditions are usually considered. The most interesting feature 
of the case was the complete disappearance of the remnants of the tumor 
after the patient had delivered. When the patient was last examined, 
she presented a normal pelvis. 
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MONOAMNIOTIC TWIN PREGNANCY 
Warren E. Jones, M.D., San Francisco, Calif. 

(From the Department of Obstetrics and Gynecology, University of California 

Medical School) 

T he following case seems of interest because twins so rarely develop 
in one amniotic sac. 

A white primiiiara, aged 27 years, entered the private service of Dr. 
Prank W. Lynch in the University of California Hospital on De^ l, 
1940, in premature labor. Her expected date of confinement was fiei. 
15, 1941; her last menstrual period May 8, 1940. The prenatal couise 
had been uneventful. The Wassermann test was negative and the 
was normal. Twins had iieen suspected in tlie early months of pieg- 
naney because of the relatively large size of the uterus, but the ^ e 
of growth then slowed down and the possibility was discarded. 1 
family history revealed that the patient's maternal great aunt had 
but no other twins occurred in either the patient’s or her husbanc 
family. 

On entering the Hospital, the patient stated that she had not felt 
any fetal movements for several day'^s and that, four hours prioi 
enti^L fleeting uterine contractions had begun, associated with_ 
pubic pain. These contractions had increased steadily in severity a 
at the time of examination xvere severe and occurred every one ^ 

half to two minutes. An excessive bloody show occurred as the patie 
entered the Hospital. 

Physical examination disclosed; a uterus two fingerbreadths 
the umbilicus; no fetal heart could be heard. The uterus wa.s 
usually hard or tender between contractions. On rectal 
the cervix was dilated 4 cm. -with the membranes intact and a too o 
presentation. 
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Temperature, blood pressure, pulse, and respiration were normal. 
The hemoglobin was 83 per cent (12 Gm.). The blood type was IV 
(Moss). 

The patient was given nitrous oxide and oxygen with her pains, and 
because vaginal bleeding persisted, a vaginal examination was made 
which showed a cervix completely dilated with membranes bulging 
through the os. These were ruptured artificially, when the lower edge 
of the placenta could be felt at the left po.sterior margin of the dilated 
cervix. Because vaginal bleeding still persisted, the feet were brought 
down rapidly and the fetus readily delivered as a breech presentation; 
the second, and much smaller, fetus, was expressed by pressure on the 
fundus. The first infant was a macerated premature fetus and weighed 
1,300 Gm. The second infant was flat, almost papyraceus. It weighed 



Fig. 1. 


but 185 Gm. and measured 16(4 cm. from crown to rump. Consider- 
able bleeding occurred, both immediately after the delivery of the in- 
fants and of the placenta, the total blood loss being estimated at 1,200 
c.c. Consequently, intravenous (10 per cent) glucose was administered 
lo the patient immediately after the second stage, 1,000 c.c. in each 
anteeubital vein followed shortly by a transfusion of 750 c.c. of citrated 
blood. The patient’s condition was good throughout with no evidence 
of shock. 

The placenta measured 22 by 16 by 2 cm. in size and weighed 720 Gm. 
The membranes were intact, but there was only one amnion and one 
chorion. No evidence of a partition between the two cords could be 
found, and, in addition, blood vessels from the larger of the two cords 
passed over the insertion of the smaller cord, entering the placenta in 
tins area. The cords were inserted marginally, the die to the fetus 
papyraceus being 55 cm. long and but 0.5 cm. in diameter. The cord 
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to the lai’gei’ fetus was 48 cm. in length and 1.5 cm. in diameter. At a 
distance of 30 cm. from tlie placenta, the two cords formed a complex 
true knot, wliile a separate true knot was present in the narrow cord 
in the same area. It seemed pi-obable tliat the smaller fetus had died 
early in the pregnancy, possibly from a knot in its cord; and later had 
become entangled in the cord of the larger fetus, causing its death a 
day or two before the onset of the premature labor. The heart of the 
small fetus was grossly normal. 

The patient’s post-partum course was uneventful except for a rise 
in temperature to 38° C. on the third to sixth post-partum days, in- 
clusive. Sulfanilamide was started on the fourth post-partum daj'’, and 
coincided with a fall in temperature to normal within the next thirty- 
six hours. Blood counts on the first, fifth, and eighth post-partum days 
revealed the hemoglobin always above 80 per cent, and a maximum 
white blood count of 15,000. Urinalj'ses on the same days were within 
normal limits. The patient was up and in good condition on her tenth 
post-partum day. 

DISCUSSION 

A comprehensive review of the eases on monoamniotic twins was 
made by Quigley^ in 1935. He stressed the rarity of the condition and 
states that from the time of the first ease reports in the seventeenth ceu- 
tiu’y to 1935 he was able to find but 108 authentic cases to which he 
added one of his own. From the practical standpoint, the chief clinical 
interest is the danger of death of one or both fetuses from tv’isting or 
knotting the cords. This results in a higli fetal mortality rate, but there 
is no more risk to the mother than in any other case of twin delivery. 
Quigley states that in 94 eases where it was possible to estimate mor- 
tality, the fetal death rate was 68 per cent. True knot formation was 
I’eported 58 times in the 109 eases, an incidence of 53 per cent. Ejght 
monsters occurred in the series. Both twins survived in only H oi 
the eases, a 15 per cent chance. (Since 1935, an additional case ot 
survival of both infants has been reported by Parks.^) 

Quigley, in stressing the rarity of this tyjie of twins, states that he 
was able to find only eight cases reported in the American literature 
from 1835 to 1935. In reviewing the case reports in the American 
literature, we find this group is even smaller, since one of the eases 
included in Quigley’s studj" (Boyd,® 1883) is, in reality, a fetus poPJ'" 
raceus in a separate anmion. In fact, in describing the placenta of his 
specimen, Boyd states that “the fetal side shows the division in the 
amniotie sacs.” In the six years since Quigley’s study, we have 
reports on three additional cases in the American and one in the Britisn 
literature.®' 

Taken with the case report above, five cases in the past six .veal's 
would indicate that the extreme rarity of monoamniotic twins is due, 
in pai’t, to a failure in reporting or recognizing the condition after ttie 
deliveiy. 
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PENETRATING CHORIONEPITHELIOMA WITH RUPTURE OF 
UTERUS AND FATAL INTRA-ABDOMINAL HEMORRHAGE 
David Rosenbloom, M.S., M.D., Los Angeles, Calif. 

(From the Obstetrics Service of the Los Angeles County General Hospital) 

T he literature on chorionepithelioma includes numerous examples of 
the bizarre course this interesting tumor may take. Devastating 
growth rapidity may be contrasted with instances of spontaneous dis- 
appearance of a tumor which is, microscopically, highly anaplastic. This 
is a report of a classic hydatid-mole-chorionepithelioma sequence with 
extensive penetration of the uterine wall, spontaneous rupture into the 
peritoneal cavity, and fatal hemorrhage. 

The Quarterly Cumulative Medical Index for the preceding twenty 
years reveals several titles of questionably similar cases, but in each in- 
stance the report appeared in an obscure and inaccessible foreign publi- 
cation. More instances of this sort have undoubtedly been observed but 
not reported. 

CASE REPORT 

Y. 0., a 24:-year-old Japanese female (Hospital No. 754817), entered 
the Los Angeles County General Hospital on March 9, 1941. With the 
aid of an interpreter, the following history was elicited : 

The patient asserted that she had never been pregant, but she passed 
a hydatid mole eight months before, in July, 1940. Subsequently, fre- 
quent irregular spotting and passage of clots occurred. On March 3, 
1941, a week before entry, she was studied in another Los Angeles hos- 
pital because of an increase in the amount of spotting and frequent 
lower abdominal cramps; a positive urine Friedman test, radiologicaUy 
negative lungs, moderately enlarged heart, and normal blood and urine 
were reported from this other hospital. 

The patient was not acutely ill, and in good general physical condi- 
tion. Blood pressure was 112/68. Bimanual pelvic examination showed 
the corpus uteri symmetrically enlarged to the size of a three to four 
months’ pregnancy with a soft closed cervix and normal adnexal zones, 
with no masses. The red cell count Avas 3.8 million, hemoglobin 72 per 
cent, and leucocyte count 8,200, with a normal differential smear and a 
sedimentation rate of 26 mm. per hour. Urine examination Avas nega- 
tive. A tentative diagnosis of threatened abortion Avas made, and she 
Avas placed on routine conservative therapy. 

On March 12, 1941, at 12:40 p.ji., three days after admission, the 
patient suddenly Avent into shock, the pulse became Aveak and flickering, 
and the blood pressure dropped to 60/0. The re.sident and I had made 
hospital rounds an hour before, and the patient seemed quite Avell at 
the time. The red cell count Avas 2.4 million, hemoglobin 32 per cent, 
and leucocyte count 6,400. Careful bimanual peh-ic examination shoAA'ed 
generalized abdominal tenderne.ss; the uterus Avas only indefinitelv 
palpable, the posterior vaginal fornix Avas soft, doughy, and seemed to 
bulge slightly. Shock therapy Avas administered immediately, ineludin" 
AA'arm blankets, deep Trendelenburg position, and intravenous fluids. 
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The staff: members concurred in a diagnosis of massive intra-abdominal 
hemorrhage, possibly due to rupture of tlie uterus. 

Laparotomy was immediatelj’^ performed, using field block procaine 
anesthesia with continuous oxygen inhalation. After incising the 
peritoneum, the abdominal cavity Avas found to be full of blood clots and 
liquid blood. A large mass of friable tumor tissue lay free in the cul-de- 
sac. There Avas a 4 bj^ 2 cm. rent in the riglit superior aspect of the an- 
terior Avail of the uterus, Avith moderate bleeding issuing from the 
uterine cavity. A bluish nodule, 3 by 5 cm., occupied the anterior 
uterine Avail near the cervix. On palpation, the entire uterus seemed 
very friable, the anterior Avail and fundus Avere paper thin and mushy, 
and it Avas evident that hemorrhage could be controlled only by hysterec- 
tomy. The broad ligaments and adnexal attachments Avere rapidly 



Pig. 1. — Specimen showing rupture of uterus due to penetrating chorionepithelioma. 

clamped and divided, and because the cervix could be readily retracted 
upAvard, a cuff of vagina Avas incised around it and a rather easy tota 
hysterectomy Avas performed. The vaginal opening Avas rapidly sutured, 
the adnexal stumps Avere joined and attached, and the abdomen Avas 
speedily closed. The patient Avas almost moribund upon arrival m tne 
operating room, and despite a midoperative 500 e.c. citrated Woo^ 
transfusion, continuous oxygen inhalation, and stimulants, she died din- 
ing the course of the operation. 

The pathologist reported; (1) Choriocarcinoma with perforation of 
the uterus; (2) decidual reaction in the endometrium; (3) hj^perplasia 
of the myometrium typical of pregnancy; (4) theca lutein cysts. 

Inability to communicate Avith the patient’s family precluded pei- 
mission for autopsy. 

SUMMARY 

A chorionepithelioma penetrated the uterine Avail and resulted m 
spontaneous uterine rupture, extrusion of a free mass of tumor issi 
into the peritoneal cavity, and fatal intra-abdominal hemorrhage. 


THE “FROG” TEST (XENOPUS LAEVIS) AS A RAPID 
DIAGNOSTIC TEST FOR PREGNANCY* 

PuELiJiixAnY Report 

Abner I. Weisman, ;M.D., Arnoed F. Snyder, IM.D., and 
Christopher W. Coates, New York, N. Y. 

(From the Department of Gynccolopy of the Jetrish ^[cmorial Ilospital, and the 

New York Aquarium) 

D uring the past decade, two biologic tests for the determination of 
early pregnancy have coTiie into general nse, the Asehheim-Zondek 
(mouse) test and its Friedman modification (rabbit). The degree of 
aecuraey of both of tliese tests is excellent, approxiinately 9S to 99 per 
cent, but the time element of ninety-six and tliirty-six hours, respectively, 
is a drawback wlien si)eed is required in an emergency diagnosis of 
pregnancy. 

In 1934 another ])iologie tost, using tlic South African clawed frog, 
XenojntrS lacvis, was suggested.’ IMany different groups of investigators 
abroad have reported over 3,000 tests with 98 to 100 per cent accuracy 
in the use of this frog.- With this te.st for pregnancy, the time factor 
is greatly lessened (i.c., four to eighteen hours). The advantages of 
the frog test are obvious if tlic same accuracy and speed could be at- 
tained in America under different environmental conditions. We here- 
with report, for tlie first time in American literature, our findings with 
the frog test in 53 clinical cases of suspected pregnancy. 

The “frog” test is based on the peculiar biologic function of the ma- 
ture female Xenopm in that she carries eggs throughout the year, only 
extruding them with mating or aftci- the injection of hoi'mones peculiar 
to pregnancy. Since the test animals arc kept isolated from the males, 
the extrusion of any ova following the injection of suspected urine be- 
comes definitive for pregnancy (excessive gonadotropic hormone). 

Apart from numerous experimental tests on known urines and various 
hormonal extracts^ 53 separate unknown urines were tested on the frogs. 
Parallel tests were performed on segregated rabbits using the same 
specimens of urine. The urines were from women who had either missed 
one menstrual period or had not missed any menses but suspected the 
possibility of conception. None of the patients could be clinically diag- 
nosed as either pregnant or nonpregnant by physical examination. 

The results of the tests are shown in Table I. It will be noted that 
out of 53 cases, 51 showed rabbit and frog in agreement,, and two showed 

‘Supplies of frogs at present are limited considerably by present war conditions. 

A detailed review of all the work on Xenojtu^ laevis is in course of preparation. 
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Table I. Comparison of Frog and Babbit Tests 


NO. tests* "xekopus (frog) test 


IS 

33 

1 

1 


18 negative 
33 positive 

+ 


FMEDMAN TEST (RA BBIT) 

18 negative 
33 positive 


Howtver.'^since"VurUiCT®specfmens^'^^^ negative and rabbit positive) 

Panty could not be checUocI iSe1"f:?teVoU 


disagreement the frog indicated pregnancy 
cl le rabbit nonpregnaiicy. However, owing to the history and elini- 
n mgs,^ iis patient M'as operated upon soon afterward with a pre- 
operative diagnosis of ectopic pregnancy. Upon laparotomy, an un- 
up iirec uia piegnancjc was discovered in the pelvis, the diagnosis 
01 which was later confirmed in the pathologic laboratory. In this 
instance, the frog was proved to be correct and the rabbit false. 

The second disagreement also showed the frog reacting positively and 
le la 3 it negatively. In this ease, botli tests were repeated one week 
a er using a second urine specimen. This time both animals were posi- 
ive. gain, this would seem to indicate that the frog was more sensi- 
ive lan the rabbit in diagnosing early>- pregnancy. 

It is thus evident from our sliort series of eases that the frog is a 
very sensitive indicator of early pregnancy. Wliile we do not suggest 
any neeessitj’’ for replacing the Friedman test or the Aschheim-Zondek 
t^t in the iisual pregnancy diagnosis, there would appear to be a distinct 
a^ vantage in using the Xenopiis test in very early or ectopic pregnan- 
cies, or where rapid diagnosis is desirable. 


Table IX. Advantages of ^ * Fkog Test ^ * 




NENOPUS 

A-Z (MICE) 

FRIEDMAN (RABBIT) 

1 

2 

3 

Rapidity 

Simplicity 

Economy 

Maintenance 

4“-lS hr; 

No operation 

96 hr. 

Requires operation 

36-48 hr. 

Requires operation 

4 

IG cents per frog 
Simple 

5 mice cost a dollar 
Feeding and clean- 

One rabbit, $1.50 
Space occupying 

5 

Technique 

Single injection 

ing problem 

40 injections 

One or two injec- 

6 

Ease of injee- 
1 tion 

[Subcutaneous 

1 

Multiple injections 

tions 

1 Intravenous 

7 

Practicability 

Can be used over 

Animals killed 

Rabbit usually killed 

8 

Special precau- 
tions 

and over again 
None 

Age and weight 

Isolation 

9 

End reaction 

Simple observation 

Search for ovaries 

Search for ovaries 



of eggs in water 

in five animals 



TECHNIQUE 

Froff Maintenance . — Our basic method of keeping the frogs entails 
the use of tivo 12-gallon aquaria for each ten frogs. One tank is used 
as a^ rest tank in which the animals recuperate for four weelis after 
recemng an injection, and the other tank is the “active” tank from 
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which animals ready for use are taken. The water in the tanks is kept 
at about a three inch level from the bottom. The frogs are fed small 
strips of beef heart, liver, and garden worms (if available) twice each 
week. Tank water should be changed to fresh water of the same tem- 
perature if the tank develops an odor. 

For the actual tests, standard two-gallon tanks are used. These may 
be stacked one above the other for convenience in making a number of 
tests simultaneously. Half-inch wire mesh should be bent to form a 
platform about one inch from the bottom of each test tank to prevent 
the frog from devouring its extruded eggs. A set-up “test” tank should 
contain about three inches of water and should be kept covered with 
a glass plate, allowing for the passage of air. The water in all the 
tanks should be of the same temperature and the room for housing and 
testing should be bright and airy with little variation in lcmi)prature. 



Fig. 1. — A positive reaction, showing hundreds of extruded eggs. 


After each test it is advisable to burn off any contaminating eggs from 
the wire platform with a Bunsen burner, since occasionally some eggs 
adhere to the wire and may conflict with the results in the following test. 

Concentration of Urine . — Although whole urine may be used. Crew 
and others suggest a simple concentration which can be performed in 
half an hour or less and wliich favors the more rapid deposition of eggs. 
The technique which we used follows: Eighty cubic centimeters of 
morning urine is acidified with glacial acetic acid until acid to litmus. 
Then 160 c.c. of acetone is added to the urine, causing a precipitation 
of proteins and hormones from the urine. The contents are thoroughlj’’ 
mixed and allowed to stand for fifteen minutes and then centrifuged. 
The supernatant fluid is discarded and the precipitate washed twice with 
20 c.c. of ether. The precipitate is allowed to dry. Two cubic centi- 
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meters of distilled water are added to the dry precipitate and thoroughly 
stirred and then poured into a small centrifuge tulie. Centrifuging 
again brings down excess protein while the hormone is soluble in the 
2 e.c. of water. Just prior to injection the clear supernatant fluid is 
decanted and adjusted with 10 per cent aulfosalicylic acid to a pH of 
5.5 by means of nilrazine paper (Squibb). One cubic centimeter of the 
concentrate is used for the injection wliile the remaining cubic centi- 



Fig. 2, — Injecting: the Xcnoints. 



;Fig. 3. — Dissection showing position of needle during injection. 

meter is reserved for use in case of reeheck, or a second frog 
injected immediately. By means of this simple concentrmion 
cnhic centimeter of the final concentrate is equivalent to 4U e.c. 

whole urine. _ • i i in- 

MetJiod of Injection . — Care as well as experience is required ^ 

jeeting into the lymph sac of the toad. To miss the lymph sac 
puncture the lung usually means 'death of the frog. The anima 
jected by means of a long, flexible needle into the dorsal y ,i g 
This lymph sac is reached by thrusting the needle superficially in ® . 
left thigh muscle, and then directing the point of the needle s e 
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upwards to tlie niiddorsal line (Fig. 2). Tliroughout its course, the 
needle should be seen clearly just beneath the skin. A firm gentle 
thrust carries it through connective tissue into the lymph sac. Great 
care must be exercised to keep the point of the needle extending upward 
and away from the animal to avoid puncturing the left lung (Fig. 3). 

Reading the Test . — After the animal has been injected with the urine 
concentrate, it is placed in the waiting test lank and watched. Positive 
extrusion of eggs may be seen as early as four hours after injection. 
The tests were read at eight to twelve hours, when reactions were usually 
complete. If after eighteen hours no eggs are visible in the tank, the 
test may be considered negative and the animal placed in the “rest” 
tank for use again in a few weeks. 

Advantages of ihe Xenopus . — As will be noted from Table II the 
frog is at least as accurate as the rabbit. The test is simpler, more 
rapid, and more economical since the frogs can be used over and over 
again. The frogs are easier to handle, eare for, and maintain than 
either mice or rabbits. The frogs require small amounts of foods and 
few feedings, the space and eare are minimal, and the test requires only 
one subcutaneous injection of 1 c.c. of urine concentrate. 

Other Hormone Rcaciians. — It has been demonstrated experimentally* 
that progesterone, testosterone, and adrenal eortical extracts in large 
doses will cause ovulation in Xcnoims lac vis, but since these hor- 
mones do not occur in normal urines in (|uantities sufficient to pro- 
duce the reaction, the idea of conflicting results may be dismissed. 
However, the potential value of the frog as a biologic assay animal for 
anterior pituitary-like hormones should not be overlooked. 

SUMMARY 

A series of 53 suspected cases of early pregnancy tested with Xenopns 
laevis (“frog” te.st) and checked with the Friedman (rabbit) test 
showed 100 per cent accuracy in the frog. It is suggested that the 
“frog” test, because of its high degree of accuracy and the rapiditj^ 
of reaction, four to eighteen hours, may be used where speedy pregnancy 
diagnosis is imperative. Other advantages of the frog test are discussed. 
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ACCESSOET APPARATUS TO ASSIST IN PROPER POSTURING 

OP THE PELVIC INLET 


Robert Taylor, Jersey City, N. J. 

(From the Margaret Hague Maternity Hospital) 

P ELVIORADIOGRAPHY as advocated by Caldwell and Moloy re- 
quires, first, a set of stereoradiographs of the pelvic inlet with the 
patient in the supine posture. Proper posturing of the patient when 
taking stereoradiographs of the pehdc inlet is essential for later inter- 
pretation and typing of the pelvis. 



Fig:. 1. — Plane of inlet a-t> without pad. 

It may be observed from Fig. 1 that with the patient in the 
position the plane of the pelvic inlet is not parallel to the plane ot 
film. In order that the pelvis may be typed with a minimum “ * 

culty, some device is necessarj’’ for tilting the plane of the- inlet to on d 
it parallel to the plane of the film. ... 

Caldwell and Moloy advocated the use of a lumbosacral pad as i 
trated in Pig. 2, to place the pelvic inlet in its proper I'elation to i 
plane of the film. _ . 

This means of tilting the inlet has been practiced in the Departme 
of Roentgenology of the Margaret Hague Maternity Hospital _ 

time. During this time I had occasion to notice a great deal oi 
comfort to the patient when the heavy pad was placed under the cu 
of the lower spine. 
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With a view to eliminating this discomfort and at the same time main- 
taining my standard teehnique, I had built an angle block -with a 20 
degree caudal slope. The patient rests supine on this block with a pillow 
undei’Jieath the head and shoulders without discomfort. The block must 
be so placed so the lower border of the block is pressing lightly against 
the superior margin of the patient’s buttocks. Speed in handling our 










Taylor : apparatus for posturing op pelvic ini.et i-±o 

AYork is faeilitaled by the induced cooperation of the patient Avho is at 
ease in this posture. The plane of the inlet and film are unchanged. 

The angle block is similar to the various angle blocks used for) 
projections of the accessory sinuses or mastoids, being only a trifle larger. 
It may be used for sucli additional projections as gastrointestinal tract 
Avhen unorthodox specified projections are requested or for projections 
of the thorax and might be considered useful in locating apical lesions 
with tlic patient recumbent. 




Fig. 6. — Radiograph taken with use of angle block. 

As is the case in all angle blocks used for various projections, nails 
should be eliminated, strong but lightweight Avood of good quality should 
he used. An opening of sufficient size to permit entrance of the hand 
is placed in the rear of the block to permit rapid and easy handling. 

I wish to express my gratitude to Dr. S. A. Cosgrove, Medical Director and to 
Dr. H. J. Perlljerg, director Department of Koentgenology for their review of tliis 
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Conducted by Fred L. Adair, M.D., Chicago, Idd. 


THE PEOBLEM OF MATEENAL MOETALITY STUDIES IN THE 

SMALLEE HOSPITALS 

Donald C. Eichards, M.D., P.A.C.S., Easton, Pa. 

D UEING the past ten years the question of maternal mortality has 
been given widespread publicity and study. That this campaign, 
sponsored by lay groups and the profession, has done much to lower 
mortality rates is unquestioned. Statistics are being compiled by in- 
dividuals and study groups whicli report marked reductions in certain 
causative factors of maternal mortality and point out other factors 
where further reductions can be expected. 

The Pennsylvania State Maternal Mortality Committee, through its 
various committees, has done a monumental and worthwhile task m 
gathering together statewide statistics as to the cause of death m 
cliildbirth. Groups have been organized in the various larger cities 
to study maternal deaths and to determine the preventable factor m 
each case and assign the blame for the tragedy to whomever or whatever 
factor is responsible. If these study groups are worth while in Phila- 
delphia, New York, and Chicago, why are they not just as wortm 
while in smaller communities ? The answer is they are, but that certain 
factors mitigate against their success in the small town. 

In the first place, in small towns there are few and sometimes not any 
practitioners who are devoting all their time to obstetrics. It is too 
much to expect a busj^ practitioner, who is doing obstetrics alo^ j 
a general practice, to lie exercised over maternal mortality. He wi 
read about it but promptly consign the article to the waste basket as a 
fad and continue to do things as he has done them for the past twen j 
years. , 

In the second place, in the average 200 bed hospital, the obstetric s a 
is composed of one full-time obstetrician, or none, vdth several uusj 
practitioners who do general practice plus a large obstetric 
Interest in a group discussion of fatalities in this hospital is 
to arouse and difficult to maintain. The meetings are poorly atten 
and the ply^sieians will not speak their minds because of the 
arousing the ire of their fellow practitioners. In other 
physicians in a small town laiow each other too well to give or 
honest criticism. . 

In the third place, the average small hospital has a series of 
too small to embrace all the complications, and cases suitable for s 
occur too infrequently to maintain interest in a regular. meeting, 
study is sporadic and soon dies a natural death. Maternal _moi 
is a subject that must be kept continually before the profession i 
good is to come of an organized study group. 
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What is the solution to the prohlcm in our smaller communities? 
We think that we have solved these difficulties in part by our method of 
procedui'e. In this vicinity, we have four hospitals located in three 
cities all within an 18-mile radius. Hospital A has 800 deliveries a year ; 
Hospital B has 750; Hospital C has 650; and Hospital D 700. This is a 
combined total of 2,900, which is a fair-sized number for statistical 
study and among which more complications and fatalities are bound to 
occur. Three years ago we oi'ganized the Lehigh Valley Obstetrical 
Society which was comprised of the Obstetrical Staffs of the four hospi- 
tals as charter members. The organization was very simple. We agreed 
to meet at the four hospitals in rotation every three montlis with the 
hospital staff at which the meeting was being held to be host to the 
gathering. It was agreed that each hospital staff would bring to the 
meeting the chart of each fatality that had occurred in that hospital 
since the last meeting. An effort was to be made to obtain data on deaths 
that occurred in the home from a puerperal cause, but these are sur- 
prisingly infrequent in that these patients are usually brought to the 
hospital when they become ill or the emergency becomes great enough. 
The attending physician is notified that his case is coming up for discus- 
sion and invited to attend the meeting. In most instances, he or she 
appears but is not named in the discussion so that very few of the group 
know whose case is being studied. The ease is presented by a disin- 
terested person and discussed from all angles to elicit a preventable 
factor and, if possible, to assign the responsibility for the fatality. The 
discussion is frank. If criticism of treatment or method of procedure 
is meted out in a particular ease no one becomes angry because the 
audience is present to profit by its mistakes. We have had some very 
heated discussions, but I have yet to see a pliysician take offense at 
justified criticism. If the meeting is hampered by too few cases to dis- 
cuss, the host tlien introduces a topic for discussion which has been 
agreed upon at the previous meeting. These topics are obstetric com- 
plications, such as disproportion, hemorrhage, etc., and charts are pro- 
duced to illustrate treatment of these complications, diagnosis and treat- 
ment being stressed. Frequently a member of the group is permitted to 
display his hobby, and we have had some interesting obstetric photog- 
raphy, favorite techniques, etc. 

The beginning was slow but the growth has been healthy. Our first 
meeting was attended by eight interested physicians. Since then our 
attendance has grown and now averages 40 to 50. Nursing groups now 
attend regularly, particularly nurses of the obstetric departments from 
the various hospitals in the group and the visiting nurses of the towns 
in Avhich the hospitals are situated. That thej^ are interested and benefit 
by the discussion is evidenced by the regularity and increasing number 
of the attendance. 

We think that the program has made most of the members more care- 
ful in their work and judgment in complications. A number of the men 
have told me that when presented with a problem in diagnosis or a 
choice of procedure, they remember the discussion on similar cases and 
are doubly careful to prevent the particular case in which they are 
working from becoming the subject of discussion at the next meeting. 
Or if they are so unfortunate as to have to present their ease, they will 
have done nothing or omitted no procedure for which they could be 
criticized. Thus a friendly rivalry has been growing between the staffs 
of the component hospitals to have the best record since the preceding 
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meeting. Snrpi’isingly enough, the thought of presenting a fatality 
at one of onr meetings is in the hack of onr conseience when we are 
treating complications or contemplating an operative procedure. This 
makes us “indication-conscious,” if I may coin a phrase, and we are 
doubly careful to err on the side of caution and conservatism, all of 
which will benefit the patient and make for better obstetrics. 

Another fact has emerged from our meetings. Wlien we first dis- 
cussed cases, we ended our discussion with the reading of the death 
certificate. It was evident that there were attempts by the profession 
to “cover up” a death ; in other words, to so word the final diagnosis that 
it would look as if the patient had died from a complication which was 
unrelated to the puerperal state. Criticism of this fact has been so frank 
and open that it is very seldom we find the “cover up” attempted. Now 
we “call a spade a spade” and if a patient dies of sepsis or peritonitis 
we call it just that and resolve to be more careful in the future as to our 
techniques and indicated procedures. 

We are attempting to standardize our charts and procedures in the 
four hospitals so that in the future we will have larger ease series from 
which to obtain statistical data. 

The whole setup has untold possibilities. We hope to work out inter- 
hospital consultation service so that one hosjiital may have the benent 
of the wisdom and judgment of three other hospital staffs in problem 
cases. We have had interliospital inspection of the maternity deparh 
ments in which the host staff proudly displayed new equipment and 
building additions. Criticisms have been invited and welcomed. 

We have not as yet touched morbiditj' or fetal mortality in our dis- 
cussions but plans are being formulated to take care of these phases ot 
our work as soon as our charts ai*e completely standardized. 

We think that we have, in part, solved the prolilem of maternal mortai- 
itj' discussion in the smaller hospitals. Tlie ever-widening scope of our 
meetings has created new, and renewed old, interest in a pertinent prob- 
lem. The setup is appliealile in most small tovms Avhere there are hospi- 
tals within comfortable driving distance of each other. The pui’p^e 
of this paper is to bring our method of procedure to the attention of tne 
pi'ofession Avith the hope that it AAdll be tried in other small communities. 


MATERNITY HOME CARE FOR UNMARRIED MOTHERS 

A STUDY of the special institutions caring for unmarried motheis 
before and after the birth of their babies Avas included by 
Children’s Bureau as part of a social-statistics project during tlie yea 
1937 through 1940. Monthly reports Avere o])tained_ from 84 institutiom 
located in 37 urban areas; all maternity homes AAotliin each area Ave 
included. {The Child, Nos. 3 and 4, 1941.) j 

The number of institutions in these ai-eas varied from one to five a 
the niunber of Avomen under care in the total area maintained an avei o 
of approximately 2,000. During 1940 the total niunber of AVomen cai 
for in these homes Avas 9,942, ranging from 62 in Akron to Jo 
Chicago. j 

The number of Avomen admitted to the homes per 
Amried from 8 in Baltimore to 193 in Syracuse. In the middle iiai 
rates Avere betAveen 25 and 67. (The total birth rate for the counti 
a Avliole Avas 17.1 per 1,000 in 1937 AAotli a reported illegitimate la e 
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40.2 per 1,000 live births, making a total reported illegitimate rate of 
68 per 100,000 total population.) 

Those who were local residents of the reporting areas varied from 
13 per cent in Sioux City to 90 per cent in Houston. The relatively 
low proportion of resident women cared for in some areas indicates that 
the service is availal)le to a geographic area which is statewide and in 
some instances even wider. 

The average lengtli of stay of eacli individual was 94 days with a 
range of from 14 days in Syracuse to 174 days in Atlanta and Richmond. 

Of the 84 maternity homes included in this series, 19 were under the 
auspices of Catliolic agencies, 18 were affiliated with the National 
Florence Crittenton Mission, and 21 were under the auspices of other 
religious denominations, nonsectarian boards and a public agency. (It 
is significant tliat in only one instance was tlie institution tax sup- 
ported.) 

Attention should be drawn to the fact that maternity home care is only 
one part of the service provided for unmarried motliers in a well-or- 
ganized plan for their needs and lacking in this study is information 
on case work services provided to unmarried mothers by family-welfare, 
child-caring and health agencies. Studies recently conducted in several 
areas have revealed serious gaps in the service available and have made 
it apparent that there is insufficient knowledge of the extent of the 
problem of unmarried parenthood in these areas. 



Department of Practical Problems 
in Obstetrics and Gynecology 


Conducted by Wti.diam .T. Dieckmann, M.D. 


MENTAL DISORDERS ASSOCIATED WITH CHILDBEARING 
David A. Boyd, Jr., M.D., Ikdiaxapodis, Ind. 

(From the Department of Ncnroloyy and Psychialry, Indiana Unn-crsity School of 

Medicine) 


HISTORICAL 


T 


an 

'3 


'HE fact that mental disorder may complicate childbearing is ai 
1 ancient obsein^ation. Hippocrates,'^ Celsns, Lalen and . 

recorded instances of post-partum psychoses. Hippocrates ® . £ 

these were due either to suppressed loehial . I, i,„p.,sts 

milk from the breast to the brain, or to the influx of bMod vpUpved 
and his theories of etiologjf persisted for centuries. gUg 

that the mental disorder possibly could be due Lnorted 

the brain or the sex of the child. In 1847, James Macdona ^ ^ 

a series of cases of “puerperal insanity” and sup- 

form of insanity could be distinguished. He did not autopsies 

pression of milk had etiologie significance and pointed , cavity- 

of such eases failed to reveal milk in the cranium , 7 ipws and 

Marce,^ in 1858, was the first to challenge the ^pf.al dis- 

maintained that there was nothing specific about g^eral 

orders and these did not differ from psychoses occurring in P _ 

women of the same age. Unfortunately, his . specific 

garded for fifty years and physicians continued to believe that a p 

type of “puerperal insanity” existed. ,.or.nrts of 

‘ The literature®-"® between 1860 and 1900 is fifled of 

“puerperal insanity” which were further subdivided in - ,, rpjjjg 

pregnancy,” “puerperal insanity,” and “insanity ' ti^s, 

nomenclature was supposedly based on etiologic . 'physical 

the psychoses of gestation were due to anemia, album , ’ ^£p^^er- 

exhaustion, domestic unhappiness and fear of childbirth, of lac- 

periiim due to pain, shock, infection, and hemorrhage y' , nursing- 
tation due to exhaustion, anemia, and depletion by Py®J° j^gredity, 
The predisposing cause for all types was piumarily neui P y -^ygre 

but poor mental and moral training and illegitimate PJ®?. Vg fype 
also considered significant. No attempt was made to c ., y, jjjg in 
of mental disorder except on the basis of the j oach ivith 

which it occurred. Since several types of it is obvious 

its oivn prognosis, may occur in any phase of chilaDeari ^ gg 

that their statistical tables were useless for prognosis. appears 

no such nosologic entity as “puerperal insanity exists,^ 7?,,,,ernera],” 
to be even less reason for such terms as gestationd, 1 
and “lactational” insanity. 

I4§ 
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From 1900 to 1915, various authoi’S"®"*'* demonstrated that no specific 
mental disorder occurred in relation to childbearing. The literature of 
this period is largely concerned with tlie re-classification of these puer- 
peral mental complications into the I’egular scheme of psychiatric diag- 
nosis. 

INCIDENCE 

The exact incidence of mental disorders associated with childbearing 
is unknown. Numerous attempts have been made^®’ ** to as- 

certain their rate of occurrence but reports differ greatly. Estimations 
of the number of women admitted to mental hospitals because of puer- 
peral mental disorder have varied from 3.1 per cent to 21.6 per cent. 
The majority of statistics indicates that about 8 per cent of female ad- 
missions to mental hospitals are because of mental illness associated with 
childbearing. This figure does not give the real incidence since many 
women have a mild, transitory psychosis or toxic delirium from which 
they recover at home or in a general hospital and are therefore not in- 
cluded in the mental hospital statistics. 

Attempts have been made to approach this problem of incidence from 
another standpoint, namely, the frequency of puerperal mental disease 
in relation to the total number of deliveries. The findings of different 
observers have been in total disagreement and have varied from 1 psy- 
chosis in 80 deliveries'® to 1 in 2,000.®'* This wide discrepancy has never 
been satisfactorily explained although various authors have believed 
that the illegitimacy rate of the community, the economic level of the 
patients, social unrest and war, the physical health standards of the 
group and many other factors might explain the wide variation. In 
short, the relative frequency of mental disorders and the number of 
deliveries is unknown and all existing figures have failed to include 
those cases developing insidiously after convalescence from delivery. 
The accepted rate is 1 complicating mental disorder in 400 deliveries, 
but this figure has little except tradition to support it. 

THE NATURE AND CAUSES OP PUERPERAL MENTAL DISORDERS 

Mental disorders, rather than constituting disease entities, are better 
understood as inferior and maladapted patterns of reaction designed 
to meet biologic, social, and personal problems confronting the individ- 
ual. Different individuals possess variable quantities of psychic re- 
serves with which to meet various social, physical, and psychologic 
stresses. If these threats to mental integrity are minimal or the psychic 
resistance and reserves are optimal, the individual remains “normal.” 
However, some individuals have a paucity of psychic assets or are sub- 
jected to an overwhelming load and are unable to cope with the situa- 
tion in the usual and expected manner. They respond to stress with 
behavior patterns that are poorly adapted for efficient social adjustment 
and are therefore termed “abnoi’mal.” The exact type of abnormal 
pattern of reaction will depend on many factors, some constitutional 
m nature and others which are determined by the individual’s training, 
experience, habitual modes of thinking, and emotional problems and con- 
flicts. 

From a psychiatric viewpoint, childbearing constitutes a difficult life 
situation which imposes physical, physiologic, psychologic, and social 
stresses upon the pregnant woman. To remain “normal” she must react 
to these in the usual and accepted manner and not allow underlying 
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emotional problems and conflicts to appear in symbolic forms and ab- 
normal behavior which are unrestrained by the demands of reality. 
Pregnancy is often a test of the stability of the personality and even an 
uneventful gestation imposes heavy Imrdens on the patient’s psychic 
organization. Any disturbing factor, whether a mental conflict, toxemia 
or social unrest, will lessen the patient’s capacity to control her emo- 
tional difficulties and constitutional tendencies to some form of mental 
disorder. 

The physical and physiologic disturbances of the average gestation are 
myriad in number, every part of the maternal organism reacting in the 
complete metabolic reorganization of pregnancy. While in the midst 
of this physiologic reorganization, the pregnant woman is subjected to 
other disturliances which further exhaust her psychic and phj^sical re- 
serves. During the late months of gestation, she has difficulty in secur- 
ing sufficient rest. Usually she has backache and nagging pains which 
are iiTitating and exhausting. Mild toxic states occur which disturb 
the patient’s equilibrium without producing obvious clinical manifesta- 
tions. At the time of delivery, tremendous demands are made on the 
patient’s capacity for physieai readjustment to meet the shock and ex- 
haustion of labor, hemorrhage and multiple thromboses, laceration and 
infection, and toxicity from hypnotics and anesthetics. Following de- 
livery, another major metabolic readjustment must be made including 
involution of the reproductive organs and initiation of lactation. Fur- 
thp physical depletion occurs when the mother assumes the care of the 
child and resumes her household duties. However, none of these fac- 
tors acts as a specific cause of mental disorder. These are the pre- 
disposing causes wdiich operate by so reducing the clarity of conscious- 
ness and the powers of repression and self-control that underlying con- 
flicts, problems, and constitutional tendencies are expressed in pathologic 
behavior and thought. In view' of these facts, it is interesting to note 
that neaidy all observers have reported that only a small proportion of 
their patients have had a history or evidence of unusual phj'sical de- 
pletion. It would appear that physical causes are not of major signifi- 
cance except in cases of toxic delirium. 

The possibility that endocrine changes of pregnancy might play an 
important etiologic role has received serious consideration.®^’ 
the present time, there is little definite data regarding the relationship 
betw'een the hormonal tides and psychologic reactions and objective 
studies^®® have only recently been undertaken. In addition, Karnosh 
and Hope”® made prolan estimations and quantitative estrin studies m 
ten cases of post-partum psychoses and found low' normal values which 
did not differ appreciably from those of nonpsyehotic puerperal w'onieii. 
The w'idespread therapeutic use of hormone preparations in mental dis- 
orders has only added confusion to the problem of the role of the endo- 
crine glands in the production of psychiatric disorders. Unfortunately, 
a few' publications have appeared w'liich credited one or another hor- 
mone preparation w'ith miraculous specific therapeutic action in “puer- 
peral insanity,’’ but evidence w'as not presented to show that these 
results w'ere not due to suggestion or to the coincidental remission of ^ 
self-limited psychosis. For the present, it may be admitted that marked 
changes occur in the endocrine functions during pregnancy, but theie 
is no conclusive evidence to .show' that this is of specific significance m 
the production of puerperal mental disorders. 
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Nearly all writers have agreed that psychologic factors are the most 
important in the etiology of puerperal mental disorders. Childbearing 
has a psj^hic significance"®’ as well as physiologic aspects. This 

important epoch calls forth many emotional attitudes, the nature of 
which will depend upon the patient ’s personality and patterns of thought 
and feeling. Every woman must undergo a mental reorganization in 
her pregnancy in reaction to this new life situation. The period of 
gestation has been laiown traditionally as a time of feminine irritability, 
emotional instability, and unpredictability. Some of this may be in 
reaction to underlying emotional problems but physical discomfort, nag- 
ging aches and inconveniences will also contribute. Individuals differ 
in their ability to tolerate discomfort and the less stable react with ex- 
aggerated emotional responses. Of greater importance, however, is the 
patient’s reaction to childbearing as a significant milestone in her life. 
It will mean that her period of carefree youth is ended and adult re- 
sponsibilities must now be assumed. For some women the pregnancy 
may represent the cementing of an unsatisfactory marriage and will 
mean that she is now morally and economically bound to a shiftless, un- 
stable husband. Selfish women resent the fact that they will no longer 
be pampered but now must share the husband’s love and attention with 
a newborn rival. Vain and self-centered patients who are in need of 
constant adulation often become emotionally disturbed by the fear that 
pregnancy may cost them their beauty. Physiologic capacity for preg- 
nancy is not always accompanied by a corresponding psychologic ma- 
turity necessary to meet the emotional problems incurred by childbear- 
ing. 

In some patients it is not unusual to find mental eonfiict over moral 
issues concerning pregnancy because it represents the culmination of 
their sexual life. i\Iany women of strict background and training have 
been taught that the sexual aspects of life are disgusting and degrading 
even in marriage. One who has been taught that pregnancy is the 
supreme punishment for sin and sexual misbehavior will have difficulty 
in accepting gestation Avithout deep feelings of guilt. Thus, some Avomen 
have uncontrollable emotions of shame and embarrassment during preg- 
nancy because of the feeling that others regard them as guilty of Avrong- 
doing. In some, poAverful conscious and unconscious sexual conflicts are 
revived and cause severe emotional unrest. These considerations sug- 
gest that patients impregnated extramaritally AA’ould be especially prone 
to emotional conflicts over sin but, paradoxically, most Avriters report 
that such moral issues are more common in married AVomen. The sex- 
ual life of patients Avith puerperal mental disorders has been stud- 
ied,7i. T2, 85 , i,or }.^gg found that 60 per cent of puerperal 

manic-depressive and schizophrenic Avomen Avere frigid in marriage, 
but the same proportion is reported®®’ in nonpuerperal psychotic 
Avomen. It appears that a large percentage of these AVomen have been 
unable to reach an adult, mature sexual level. HoAvever, instead of this 
operating as a specific etiologie factor, it is more probable that this 
only represents an index of their emotional immaturity and incomplete 
personality development Avhich renders them more liable to mental dis- 
turbances. 

Another psychologic factor of importance is the attitude of anxietA^ 
and fear of some patients approaching delivery. Some Avomen have a 
personality AA’hieh is poorly organized to tolerate pain and adversity 
Many have been sheltered from the realities of life and in pregnancA’ 
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find themselves confronted Avith the first problem that their parents 
cannot solve for them. Frightened bj’’ old wives' tales and having- no 
experience in fortitude, they approach term with terror and despair 
and only a minor event is necessary to precipitate a major mental crisis. 

Economic and social factors also play an important part in shaping 
the attitude of a pregnant woman. She is in a particularly helpless 
condition and not able to meet sudden social and economic dislocations. 
During the Napoleonic wars, the occurrence rate of puerperal psychoses 
increased rapidly,-- ® and this rise was out of proportion to the general 
trend of female admissions. More recently, Karnosh and Hope®* have 
demonstrated the same disproportionate increase during the depression. 
Economic insecurity and social unrest add to the difficulties of a preg- 
nant woman, and she must face the fact that her gestation will end 
with a new problem of caring for another child. 

In the majority of eases it is impossible to demonstrate a major, 
dramatic psychologic trauma which has served as the exciting cause of 
a. puerperal mental disorder. Rather, the minor nagging worries and 
difficulties seem to have a cumulative effect, especially in multiparas. 
Some women find their life monotonous, meaningless, and punctuated 
only bj-- frequent episodes of childbearing. For them, another preg- 
nancy maj-^ represent an intolerable life situation in spite of previous 
easy and uncomplicated deliveries. 

In short, puerperal mental disorders are due primarily to psychologic 
causes but social, physical, and toxic factors play a part in the release 
of underlying reaction patterns. Whether or not a mental disorder 
will appear in association with childbearing will depend upon a per- 
sonal equation which is different for each patient. It might be formu- 
lated; Is the patient’s psychic reserve (hereditary constitution, train- 
ing, personal psychologic organization) sufficient to resist the factors 
producing mental disorder (toxicity, endocrine imbalance, psychologic 
conflicts engendered by pregnancy ) 1 Thus, a patient of poor person- 
ality organization may become mentally ill in spite of excellent physical 
health and few apparent socioeconomic-ps 3 mhic problems, while anothei 
individual of more sthenic personality structure passes mentally un- 
scathed through the most adverse and complicated circumstances of child- 
bearing. 

Finally, it is necessary to differentiate between mental disorders com- 
plicating childbearing and pregnancj-- complicating a psychotic episode. 
Certain patients have recurrent episodes of mental illness during whie i 
pregnancy occurs in a coincidental relationship. . Others conceive as a 
result of indiscretions or heightened eroticism due to mental disorder. 
For example, an unmarried woman Avas diagnosed as having a puerpera 
mental disorder but investigation proved that the sexual relationsliip 
and conception occurred as a result of mental confusion associated aw i 
an advanced schizophrenic psychosis. The coincidental occurrence o 
pregnancy and mental illness does not establish childbearing as 
prime etiologic factor. 


TIME OF ONSET 

Although no diagnostic or prognostic conclusions can be 
ascertaining Avhether the complicating mental disorder began aur g 
pregnancj-^ or during early or late puerperium, it is still of ^ 

the obstetrician to knoAv AA-hich periods are the most dangerous ii 
the psj^chiatric standpoint. The literature (Table I) reveals consi 
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T.U3LE I. Time op Onset of the Mental Disorder 


AUTHOR 

PREGNANCY 

PER CENT 

PUERPERIUM 

PER CENT 

POST-PUERPERAL 

PER CENT 

Macdonald,-! 1847 

(3.0 

66.0 

27.0 

Hengst,8 1878 

18.0 

47.0 

35.0 

Ballintme,38 1909 

12.0 

74.0 

14.0 

Sandy, •‘0 1913 

15.0 

28.0 

57.0 

Bear,5s 1921 

20.0 

63.0 

17.0 

Eiggs,5G 1922 

11.3 

46.4 

42.1 

Armstrong- Jones, 59 1923 

22.0 

44.0 

33.0 

Bourne,62 1924 

6.0 

60.5 

33.5 

Cruickshank,ioo 1940 

16.0 

84.0 

Median and average esti- 
mates 

14.0 

54.0 

32.0 


able disagreement concerning this point and this may be due to the 
different limits assigned to the puerperal period by various authors. 
One writer classifies all psychoses occurring within two or three months 
as “puerperal” while others designate any disorder after the lying-in 
period as “lactational.” For this reason, the statistics supply onl}'^ an 
estimate of the frequencj^ of mental disorders in these various periods. 
An average of sample statistics throughout the years suggests the fol- 
lowing frequency distribution : Pregnancy 14 per cent, early puerperal 
(the first 14 days post partum) 54 per cent, late puerperal 32 per cent. 
These figures have little claim to mathematical exactitude and have value 
only as indicators of the most vulnerable periods for the onset of mental 
disorders. 

RELATIONSHIP BETWEEN MENTAL ILLNESS AND PARITY 

There has been considerable disagreement whether mental illness is 
more prevalent in primiparas or multiparas, and many conflicting re- 
ports could be cited. This disparity is due to the practice of comparing 
the frequency of psychoses in the two groups without reference to the 
disproportion in the number of primiparous and multiparous preg- 
nancies. Mental disorders of all types are probably slightly more fre- 
quent in multiparas, but the difference in the proportionate rate of 
occurrence in the two groups is not great. 

DIAGNOSTIC CLASSIFICATION 

The mental disorders associated with childbearing can be classified 
readily in the ordinary scheme of psychiatric diagnosis, inasmuch as 
they do not differ in symptomatology or prognosis. Table II records 
the frequency distribution of the various psychoses in series of eases re- 
ported by different authors. There is some variation in the percentages 
of each disorder but the figures are in general agreement. A median 
and average estimate suggests tlie following gross distribution of diag- 
noses; Manic-depressive psychosis 40 per cent; schizophrenia 20 per 
cent; 'delirium 28.5 per cent; psjmhoneurosis 6 per cent, psychosis with 
psychopathic personality 5 per cent. Other types of mental illness, 
such as general paresis and alcoholic psychoses, may occur but thcA' 
are infrequent and only coincidental. 

MANIC-DEPRESSI\'E PSYCHOSES 

iManic-depressive psychoses, especially those in the depressive phase 
are the most common of the puerperal mental disorders. The ultimate 
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cause of this disorder is unknown but various psychologic, biochemical, 
and endocrinologic causes have been suggested. Although final etiologic 
conclusions cannot be reached, it is agreed that this psychosis is most 
likely to occur in people of a certain personality pattern termed the 
“sjmtonic temperament.” Individuals of this type direct their ener- 
gies and interests into the outside world rather than inwardly into their 
own mental life. Usually they are warm, tender, and sympathetic, re- 
sponding emotionally in harmony with others and their environment. 
These individuals are often lively, energetic and socially active although 
some, because of shyness and lack of aggressiveness, give the impres- 
sion of timidity and withdrawal. The whole group oscillate between the 
poles of warm, infectious gayety and unobtrusive, taciturn somberness. 
Under the stress and pressure of psychologic conflicts or physiologic 
changes, it is possible that the underlying cyclic emotional swing may 
be so widened in amplitude that it constitutes ob\dous mental disorder. 
In the cases under consideration, pregnancj’^ with its associated problems 
supplies the extra strain. Whether the patient’s reaction will be manic 
or depressive in nature depends on unknovm factors, but it has been 
suggested that unconscious personal problems, situational setting, and 
habitual modes of response decide this issue. 

Once the manic-depressive reaction pattern is established it tends to 
recur when the patient is again under psychologic or physiologic stress. 
Thus, the initial attack may occur in association with childbearing, and 
repeated psychotic episodes appear in subsequent gestations. Cases 
have been reported in whieh twelve manic-depressive reactions ensued in 
as many pregnancies, the patient remaining mentally well in the inter- 
puerperal intervals. On the other hand, although the syndrome may 
first appear in association with pregnancy, it may assume an inde- 
pendent existence and further attacks occur without reference to child- 
bearing. Finally, the patient who already has an established, recurrent 
manic-depressive cycle is likely to have an attack during the puerperium, 
the pregnancy acting as a nonspecific stressful situation. In some 
cases, the gestation may appear to be an important etiologic factor; in 
others, it seems to be merely a coincidence. 

MANIC REACTIONS 

Manic reactions are infrequent during gestation. During this period 
an occasional hypomanic episode may be observed but a full-blown 
manic reaction rarely occurs unless the predisposition is marked or the 
patient has had previous attacks. 

The most usual time of onset is seven to fourteen days post partum. 
During pregnancy there are frequently premonitory signs such as un- 
usual nervousness and tension, flightiness or apprehension. The onset 
is iisually abrupt after one or two daj^s of prodromal excitement, gar- 
rulity and restlessness, although a short period of depression may pre- 
cede the manic outburst. The clinical picture is characterized by ex- 
treme excitement, rapid flow of thought, grandiose ideas, and motor 
overaetivity. Often there is considerable confusion and unelearness suo-- 
gesting a toxic factor, but this usually disappears after a few days leav- 
ing a relatively pure manic reaction. Actual states of toxicity may be 
engendered bj^ the overactivity and diminished fluid and food intake 
thus superimposing delirious reactions upon the underlying mania. ' 

Case l .— a married woman, aged 33 years, para iii, gravida iv, was admitted to 
tlie hospital because of uncontrolled restlessness, talkativeness, and bizarre 
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behavior. She was in the seventh month of gestation, her mental symptoms 
beginning during the fifth month. At this time she became highly elated, talked 
constantly in a flightj’’ manner and expressed grandiose ideas concerning her 
ability, beauty, and desirability. She gave away her children’s clothing, made many 
foolish, expensive purchases, and ran away from home on several occasions. Before 
admission she suspected her husband of infidelity and thought that he was not in- 
terested in the home. There was no basis for these suspicions, and they appeared to 
be projections of her own attitudes. 

Physical examination revealed a well-developed, well-nourished woman without 
evidence of organic disease. All laboratory' studies were consistently negative. 
Obstetric examination revealed a normal pregnancy. She delivered a normal child 
at term without complications. 

During her hospital residence the patient was elated, overactive, and talked con- 
stantly w'ith a flight of ideas, usually' expressing dissatisfaction with her marital 
situation. Often she sarcastically referred to her husband, ridiculing his intelligence, 
appearance, cultural standards, and earning ability. She projected her own conflicts 
upon him, stating that he did not care for her, he wanted to be W'ith other people, 
and, ‘ ‘ He dislikes me because I get pregnant so often and he made insulting refer- 
ences about the source of my’ pregnancy. ’ ’ At all times she was correctly oriented 
and clear in comprehension. A diagnosis was made of : Manic-depressive psychosis, 
manic phase, third attack. 

The family history was negative for mental abnormality. The patient’s history 
revealed no serious illnesses. She had completed a common school education and was 
an intelligent woman who felt confined by' the limitations of a small town. Her per- 
sonality pattern rvas described as sociable, aggressive, and ambitious. At the age of 
24 years she married a plodding, mediocre individual and delivered her first child 
within one y'ear. Ten days after this delivery', she became restless and talkative, 
referred to her husband as an enemy and expressed grandiose delusions concerning 
herself and her future prospects. At times she tore off her clothing, destroyed house 
hold furnishings, screamed and laughed loudly', and was disheveled in appearance. 
This behavior continued for five weeks and eventuated in recovery. Ho unusua 
mental manifestations were apparent during the second or third pregnancies. Two 
years before the present admission she had measles and influenza, and a second manic 
attack, four weeks in duration, complicated this illness. 

The present episode subsided after delivery but reappeared as soon as sIm re 
turned home. She became noisy and ovevaetive and refused to live with her hus an , 
at times threatening to kill him. This attack lasted one year and was so severe la^ 
state hospital care was necessary. After apparent recovery', she was informed o le 
impending discharge from the hospital in the care of her husband and ® 

manic episode occurred immediately'. Following parole from the hospita , s ^ 
separated from her husband and children and established a home in a large ci 3 
She apparently remained healthy and happy' for twelve years until another mam 
attack necessitated return to a mental hospital. 

It is usually difficult to manage these patients, _ and they f 

problem on the obstetric ward because of their noisiness, intracta i > 
and inability to cooperate in the nursing regime. Often thej^ 
exhausted, malnourished and dehj'drated, and incur dangerous 1 1 
tions. It is imperative to maintain a high caloric intake and adeq ‘ 
fluid balance by' mechanical feeding or intravenous infusions it 
sary and to secure sufficient rest by' means of sedatives. a 

obstetric condition permits, the patient should be transferre 
psychiatric hospital for continued care. 

DEPBESSn'E REACTIONS 

Although depressive reactions do not present sucli startling 
dramatic sy'mptoms as the manic phase, they' constitute the 

greater hazard to the life of both the mother and child. Ui e 
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family and physician overlook or minimize post-partum depressive states, 
especially when there has been an obvious precipitating sad event, and 
regard the patient’s behavior as “natural grief” and are surprised to 
find that this reaction has quietly progressed to a deep depression. 

The time of onset is from a few days to a few weeks after delivery; 
onlj" a small minorit.y of cases occur ante partum. Occasionally, the de- 
pressive reaction begins rather abruptly with initial symptoms of con- 
fusion, perplexity, and apprehension and then shifts to an obvious 
mental depression. In other cases the onset is insidious, progressing al- 
most imperceptibly from a mild discouragement to a deep depressive 
state. Coincidental or precipitating toxic reactions may be noted in the 
early phases, but these soon disappear as the physical condition im- 
proves, disclosing the major underlying depressive trend. 

The clinical picture is characterized by physical and mental lethargy, 
retardation of thought and action, sadness and self-accusations of un- 
worthiness and wrongdoing. The outstanding feature is the emotional 
depression and the sense of futility. This leads to a loss of appetite or 
unwillingness to take nourishment and fluids, and secondaiy malnutri- 
tion, dehydration, and toxicity often occur. The clinical course of such 
a patient is shown in the following ease: 

Case 2. — A married woman, aged 22 years, para ii, was admitted to the hospital 
three months after her last delivei-y because of mental depression, ideas of 
great unworthiness and physical failure. Her obstetrician stated that her health had 
been excellent throughout gestation. Delivery was spontaneous following five hours’ 
labor and no complications occurred. She was delighted with the child and was in 
excellent spirits until the sixth day when she suddenly began to cry, fearing that 
she was to die. Her physical health continued to be excellent, and she was dis- 
charged from the obstetric ward on the eleventh day. The mental depression 
deepened and was accompanied by a slow physical failure due to refusal to eat 
or otherwise attend to her bodilj’ needs. She lost 20 pounds in weight. 

Physical examination revealed a poorly nourished woman who appeared to be 
acutely ill. The skin was flushed and greasy and an acneform eruption covered the 
face. The eyelids and lips were swollen. No definite physical disorder could be 
detected. Laboratory studies were negative. 

The patient’s facial expression was one of complete dejection and hopelessness. 
She talked slowly in a subdued, monotonous voice, expressing ideas of great un- 
worthiness and sin. Usually she maintained that she was “no good,’’ that the 
pregnancy had been a mi.stake, that the baby “wasn’t all right,’’ and that she had 
sinned bj' bringing him into the world. She wanted to die, yet was afraid that she 
Would. Her sin had made the whole world suffer, especially her husband and children. 
The patient stated that her mind was flooded with such feelings of sadness and 
despair that it was impossible to think of anything except the enormity of her 
sins. Occasionally, voices taunted or questioned her about wrongdoing. 

The patient’s physical condition improved slowly. Soon she was able to be placed 
in a chair where she sat motionless, her head bowed, completely disinterested in 
everything except her own sad thoughts. Improvement in the mental condition 
occurred slowlj- during the next two months; the ideas of unworthiness gradually 
disappeared, and she again became interested in return to her husband and children. 
The total duration of her mental illness was six months and she was eventually dis- 
charged as recovered. The diagnosis was: Manic-depressive psychosis, depressed 
phase, first attack. 

The family history was negative for mental abnormality except that her father 
was heavily alcoholic and irresponsible. The patient’s history revealed no serious 
illnesses or accidents. In personality she was considered to be shy, sociable, fun- 
loving, and occasionally high tempered. At the age of 15 years she left home to 
work in a large city, and while there had been intimate with at least three men and 
had contracted syphilis. She returned home and married without mentioning her 
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previous experiences. The muritul suljustmcnt was fairly good but the economic 
adjustment was always prccariou.s, the family receiving Welfare aid for the past 
two years. During the last pregnancj’’, the patient had quarreled with the husband 
because of his absences from home and his inability to support her. 

After recovery the patient stated that on the sixth day post partum, she had ex- 
perienced an intense anxiety and fear that she would die. She believed that this idea 
had been suggested by hearing the howling of a dog. Immediately afterward she 
heard voices discussing her premarital sexual promiscuity and S3'philitic infection, 
and once she thought she saw the devil pass bj' her door. Later she imagined hearing 
her husband ’s voice asking about her misconduct, and she actually confessed to him, 
hoping to relieve herself of the awful feelings of guilt. This brought no relief and she 
continued to ruminate constantlj’ about her sins and the possible syphilitic infection 
of her children. These guilt feelings became more severe when she recalled that she 
had allowed pregnancy to occur in order to force her husband to stay home nights 
with her. She stated that during the earlj' months of her mental illness she often 
thought of destroying herself and the children to avoid the horrible fate that awaited 
all of them. 


It is of paramount importance tliat tiie depressive state be recognized 
eai'by so that suitable treatment and precautions may be instituted. The 
physical health of these patients declines rapidly and mechanical feed- 
ing or intravenous infusions should be used if the patient is unable or 
unwilling to take sufficient nourishment and fluids. Often these patients 
are unable to sleep at night and occupy themselves with horrible 
thoughts; in these cases sedation should be employed to supply necessary 
rest and prevent exhaustion. Elimination by bowel is usually impaired 
and cleansing enemas should be administered regularly. Inasmuch as 
she will be unable to nurse the child, necessary attention should be 
given to the breasts. As soon as the obstetric condition permits, the 
patient should be transferred to a suitable psychiatric hospital. _ 

The greatest hazard is the constant danger of suicide and/or infanti- 
cide. These patients often believe that their condition is hopeless, that 
thej^ and the children are doomed to eveidasting suffering and that death 
is preferable to their mutual prospect. Suicide may be accomplished 
with the most meager apparatus and, therefore, everything of lethal 
potentiality must be removed from the room, the windows strongl.Y 
screened and constant nursing supervision maintained. The child should 
not be allowed in the room and under no circumstances should the 
mother be alone with the baby^. The possibility of suicide and infanti- 
cide in depressed patients cannot be overemphasized, since it is 
group of eases that self-destruction and. child murder are most like} 

to occur.^”’ • 11 ' 

The prognosis of puerperal manic-depressive psychoses is ^ usuai^ } 
quite good. If this is the first attack the patient almost invariably" le* 
covers after a few months. Only a few develop permanent persecutoi}^ 
syndromes. If there have been previous attacks, the present disoiuei 
will probably be longer and more severe than the preceding episodes. 
Further pregnancies may or maj'^ not be complicated by repeated a - 
tacks, depending upon associated factors. 


SCHIZOPHRENIA 

Schizophrenia or dementia praecox comprises about 20 per cent of 
psychoses associated with childbearing. This pathologic reaction 
tern appears most frequently^ in individuals of a certain ps.vclio o^ 
constitution designated as the schizoid personality'. A scliizoid pci 
is characteristically cold and reserved, living within himself and avo 
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ing close contact with his fellows. Often shy and timid, he finds solace 
in daydreams and attempts to shield liimself from emotional situations. 
These individuals are sensitive and easily hurt hut hide their feelings 
beneath a reserved, unemotional exterior. Thej^ often have deep at- 
tachments binding them to their parents and experience considerable 
difficulty in transferring their affection to others and attaining an adult, 
mature, emotional relationship. The schizoid person is a perfectly 
normal type hut schizophrenia may develop in individuals of this per- 
sonality pattern who are not able to meet the demands of reality. The 
exact etiology of this disorder is unknown hut apparently it represents 
a withdrawal from reality into a childlike world of fantasy, symbolism, 
and disconnected, fragmented thought. The withdrawal may be so 
slow and imperceptible that it is difficult to determine when it began, 
but usuall.y the final break is ushered in b.v an acute excited episode. 
In this phase the patient entertains bizarre delusions, hears imaginary 
voices, and his mental processes are confused and disorganized. This 
acute episode occasionally terminates in complete or partial recovery 
but more usuallj’- progresses to advanced mental deterioration. Most 
psychiatrists believe that this pathologic reaction pattern occurs because 
of the individual’s inability to meet the exigent demands of reality 
which, in the present eases, are represented by the problems and vicis- 
situdes of childhearing. 

The majority of puerperal schizophrenics have a typical history of 
aloofness and introversion. They have preferred to remain emotionally 
bound to their parents and have had few, if any, love affairs of any 
consequence. Often they married their first and only suitor after a 
long, lukewarm courtship and many were so reluctant to marry that 
familial pressure was necessary. Tlieir reaction to marriage was un- 
enthusiastie and the majority were sexually unresponsive, finding mari- 
tal intimacies aesthetically distasteful. While the general marital ad- 
justment may be fairly satisfactory, it is apparent that the wife has not 
attained a psychologic sexual maturity and a full emotional relation- 
ship with her husband. 

During gestation these patients are often morose, irritable, and flighty, 
and these sj^mptoms may progi'ess to a schizophrenic episode before 
term. Usually these manifestations are disregarded by the physician 
and family and ascribed to the “nervousness of the pregnant woman.” 
After delivery it is noted that at times the patient appears odd, pre- 
occupied, and uncertain in her behavior and makes occasional illogical 
and meaningless remarks. Her attitude toward the husband and child 
is frequently that of disinterest or open antagonism. Often these pe- 
culiarities are not outstanding and the acute psychotic episode, which 
may appear a few days after delivery or be postponed for several 
weeks, is completely unexpected. The mental manifestations correspond 
to those usually seen in schizophrenia. In addition, frequently the pa- 
tient openly expresses her dissatisfaction with her husband and sjmi- 
bolically reveals her attitude toward the child by fearing or dreaming 
that he has been lost, kidnapped, or killed, or by denying her marriage 
and pregnancjL The excitement and associated refusal of food and 
fluids may cause a febrile and toxic reaction which sometimes leads the 
physician into making an erroneous diagnosis of a primary toxic state 
with secondaiy delirium. The following case is fairly typical. 

Case 3. — A married woman, aged 21 years, para i, was admitted to the hospital 
hecause of violent, disturbed behavior. The mental symptoms began four davs after 
delivery. Her liealth was excellent during gestation and llie delivery was casv and 
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uncomplicated. On the fourth post-partum day she had an unexplained fever of 102° 
P. for three hours. She became irrational, saw snakes and rabbits in the room, and 
believed that poison had been placed in the food. The mental disorder continued 
without abatement until her admission three weeks after delivery. No further 
physical complications had occurred. 

Physical examination revealed a well-developed, well-nourished woman who did not 
appear to be acutely ill. Phy.sical, gynecologic, and laboratory examinations were 
negative for organic disorder. 

The patient ’s facial expression was that of passivitj' and di.sintere.st. There was 
no clouding of consciousness or memory disturbances. At times she appeared 
perplexed but more usuall}’ she was indifferent and apathetic. Her answers to 
questions w'ere vague and inadequate, and she frequently stared blankly into space. 
Blocking and disorganization of ideas were apparent in her stream of thought. The 
most outstanding characteristic was the dulling of emotions, and she was quite in- 
different to her surroundings and the pos.sibility of returning home. She never 
asked about the babj’ except to sajq “I wouldn’t cry much if something happened 
to my husband or the babj’. ” On another occasion she stated that if her husband 
W'Cre to die she would marry a much nicer man, although this statement was quite 
irrelevant to the topic under discussion. Occasionally she muttered vaguely to iier- 
self about losing her beautiful figure. Auditory hallucinations occurred constantlj, 
and she was frequentlj' found sitting quietly, vaguely fumbling with her hair and 
staring vacantly into space while listening to her schoolgirl friends whispering to 
her. 

This apathetic state alternated with periods of disturbance. During these episodes 
she was quite unpredictable, often suddenly assaulting those about her nit ou^ 
provocation. She suddenly struck a nurse saying, “Don’t say that, I'm no ' 
Often she tore off her clothing, shouting that her body was cowlike or tha a 
married man was trying to seduce her and her sister. On occasions she was foun m 
sexual postures as if carrying out imaginary relations. During the most exci e 
period she decorated her hair with bloody rags. ' 

The family history of this patient vvas completely negative. In persona ly, sie 
had been a quiet, solitary, shut-in type of individual w'ho had few friends. S le wa 
self-willed and irritable and had moody episodes wdien faced with any difficulty 
married the first and only man with whom she had dates. Conception occurre 
■within the first three months, much against the patient's wishes. 

The patient’s further course was that of rapid physical and mental dec me. 
lost 15 pounds in W'eight in two months in spite of tube feeding. She became un i } 
in appearance, silly and deteriorated in her behavior, and spent her time laugung 
and shouting in response to imaginary voices. This reaction pattern continue a e 
transfer to a state hospital where she died eight years later of pulmonary tubercu osi . 
The diagnosis in both hospitals w'as: schizophrenia, hebephrenic type. 

In the present series of eases a few of the patients had 
symptoms early in pregnancy; some became suspicious and 
just before term but the majority had an acute onset within en • 
post partum. These schizophrenic patients were divisilile into 
types. In the first group were those individuals whose first pp 
break was severe and permanent, necessitating state hospital , • 

second included patients who had had a previous rnild 
phrenic episode from which they had made an incomplete 
They had been able to live in the community but were queei, ec ’ 

emotionally cold individuals who evinced little interest in tieir ’ 

husbands, or children. Each succeeding pregnancy cause a _ 
exacerbation of their chronic psychosis and added an increment 
mental disorder until finally state hospital care became necessar} . 
latter cases clearly demonstrated the danger of allowing lur i | 
nancies to occur in a woman who has had a puerperal sciiizop 
psychosis. 
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The diagnosis of schizophrenia implies a very serious prognosis and 
the majority of these patients progress to a severe mental deterioration. 
The chances of recovery are about 1 in 4 or 5 and even if apparent 
recovery occurs there will usually be some residuals (emotional blunt- 
ing, eccentric behavior, marital maladjustment) . However, when schizo- 
phrenia occurs in relation to childbirth, it appears to have a slightly 
better outlook than in ordinary eases. This may be due^®' to the fact 
that the majority of cases are of the catatonic type, which regularly has 
a better prognosis, or because the disorder is precipitated by a specific 
difficult life situation. It is not unusual to see a surprising improvement 
in severe cases of puerperal schizophrenia and a poor prognosis should 
be withheld until the patient is well-advanced in the chronic phase. 

DELIRIOUS REACTIONS 

The toxic-exhaustive delirious states constitute about 28.5 per cent 
of the puerperal psychoses. These cases were quite frequent before the 
present era of aseptic obstetrics and the older physicians, noting im- 
provement in the psychosis some time after an abscess was evacuated 
or some other toxic or exhausted state had disappeared, concluded that 
all puerperal mental disorders had a similar toxic-exhaustive origin. 
Some few still hold to this concept and fail to recognize the human per- 
sonality factor in the production of a mental illness. The fact that 
some individuals pass through the most severe types of intoxicating 
processes without the appearance of a psychosis suggests that a personal 
psychologic predisposition plays an important role. Actual investiga- 
tion reveals that many of these delirious reactions occur in patients who 
are laboring under such severe psychologic stresses and conflicts or who 
have such unstable personality organization that any physiologic or 
emotional crisis precipitated a delirium. Many of the delirious patients 
in this series were recognized as unstable, maladjusted persons long 
before their pregnancy. The psychologic resistance to delirium is no 
less real than the physical immunity to infection. 

The delirious reactions are usuallj^ precipitated by infections, toxe- 
mias, excessive hemorrhage, severe exliaustion, and metabolic intoxica- 
tions which cause a clouding of consciousness, hallucinatory states, and 
the release of underlying conflicts in a symbolic form. The amount of 
toxicity and exhaustion necessary to produce a delirium will depend 
upon the personality organization and life situation of the individual 
patient. What may be a negligible toxicity in a happy, stable woman 
will be overwhelming to a patient whose ordinary life burden taxes her 
to the limit. In short, the mere presence of toxicity or exhaustion will 
not invariably cause a delirium but, instead, the toxic-exhaustive factors 
and the personality problems confronting the patient must be weighed 
against the individual’s psychic resistance. Viewed in this light, the 
delirious patients in the present series could be divided into two groups : 

1. The Toxic Dclina . — This reaction occurred most frequently in 
women of considerable stability who had sliovm an average ability to 
manage the problems of their lives. Many had had previous uncom- 
plicated pregnancies. However, in the present pregnancy some severe 
toxic state had occurred with the subsequent appearance of delirium. 
Such an intoxication may occur at any time during gestation or the 
puerperium, but it is most commonly seen in the first three to, five days 
post partum. The delirium usually immediately precedes or aceorn- 
]ianies the physical manifestations but may appear several days after 
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the toxic state has been established. These patients present tlie physical 
picture^®’ ■*"’ of an acute toxic state Yvith fever, dryness of the skin 
or sweating, and rapid wiry ])nlse. Mentally, the most outstanding 
features are unclearness and confusion with disorientation, memory 
disorders, wandering of thought, derangements of perception, vivid 
auditory and visual hallucinations, disturbances of comprehension, and 
even states of stupor. The emotional state is variable, some patients 
being fearful while others are apathetic. In some, the emotional changes 
are at times suggestive of a manic or depressive reaction, while others 
show occasional bizarre reactions of a schizophrenic or persecutory na- 
ture. While in this confused state, these patients usually discuss their 
personal problems either openly or in a symbolic manner. 

During the acute psychosis, these patients present a difficult problem 
in management because of their excitement and overactivity. The fear 
induced by terrifying hallucinations and the state of disorientation may 
lead to efforts to escape their persecutors and tragic accidents and sui- 
cides have occurred when adequate supervision was not available. Prac- 
tically all recover their previous mental status without psychotic resi- 
duals, but the duration of the illness is extremely variable. Some re- 
cover their mental health as soon as the toxic factor is removed; others 
remain confused for a few days or weeks, while a small percentage con- 
tinue in a confused state for months before re-establishing mental 
equilibrium. 

Case 4. — A married woman, aged 21 years, a primipara at term, was admitted 
to the obstetrical ward because of recurrent vaginal bleeding. She soon wen m o 
labor and a healthy child was delivered by episiotomy and the low application o 
forceps. Examination of the placenta revealed old blood clots, showing tha prc 
mature separation had occurred. Twenty-four liours after delivery she had a 
chill and the temperature was elevated to 104.5° F. and fluctuated about this e\e 
for the next nine days. The patient complained of low abdominal pain, an 
muscular rigidity was noted in this area; the lochial discharge became foul M 
profuse. As the pelvic inflammation subsided, it was possible to palpate a mass in 
lower right abdominal quadrant. Hemocytologic studies revealed a pro ou ^ 
secondary anemia and leucopenia ; intrauterine culture revealed gram-posi i 
diplococci but repeated blood cultures were negative. 

Coincidental with the onset of the fever, the patient became confused 
wildered. She was terrified at finding clusters of spiders on the wall, 
surrounding her bed, and white cats on the bedspread. Men of monstrous ^ ^ 
ance pulled the covers off her, while tiny golden men, four inches in '' ^],gir 

spike growing out of the tops of their heads, ran and dove at her, imbe 
heads in her flesh. Thick, red lips appeared on the wall and poured ou ^ 
of obscenity and discussed her personal life. A huge woman had massive P 
in opposite corners of the room and babies kept emerging from t le gia 
falling on the bed of the patient who tried to dodge them. ^ At times s e 
spect her hands minutely in a perplexed manner to ascertain if any sma am 
were present. . 

The confusion and clouding of consciousness varied considerably and perio 
complete lucidity and logical thought alternated with episodes of unres ™ 
screaming, and violent efforts to defend herself or escape from 
no time did she express any organized ideas of persecution. She la no i 
these tilings were happening and could think of no one who would uisi *£^g;o ^5 

The patient was given general supportive treatment, oxj'tocics, a 

and sedation. The pelvic infection rapidly responded to treatmen , an 
simultaneous improvement in the mental condition. At the end o ^ en ' revealed 
mentally clear and had insight into her previous condition. iscu....i 
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that she was an average middle-class woman who was happy and satisfied with her 
life and liad no outstanding psychologic problems. She was discharged in excellent 
condition and has remained well. 

2. The Nontoxic Deliria . — These are variously kiiowu in the psy- 
chiatric literature^®’ as “amentia syndrome,” “sj^mptomatie 
psychoses,” “exhaustion psychoses,” “confusional insanity,” and 
“symptomatic confused states.” The patients displaying this syndrome 
often have a history of psychopathic heredity, pre-existing mental in- 
stability, and exaggerated psychologic responses to slight toxicity or ex- 
haustion. Although it is generally assumed that this reaction pattern 
is in response to anemia, severe exhaustion, or toxic-infectious factors, 
this belief cannot be substantiated in the majority of eases. Usually the 
history reveals a normal, uncomplicated delivery and careful examina- 
tion fails to demonstrate physical depletion or intoxication. In many 
of these patients the evidence of toxicity or exhaustion is so negligible 
that the diagnosis rests entirely on the psychiatric findings. 

This syndrome appears almost exclusively in the post-partum period 
and may begin in two different ways, but the subsequent reaction pat- 
tern is the same in both instances. One group of patients experience 
the above-mentioned acute toxic delirium which continues in an atten- 
uated form long after the precipitating complication has disappeared. 
Sir James Simpson pithily described this sequence, “The morbid clock- 
work runs on long after the key that wound the spring is withdrawn. ’ ’ 
The second group usually have a gradual onset two or three weeks after 
delivery. The clinical picture of the syndrome suggests a diluted de- 
lirium. Again, the outstanding manifestation is confusion and clouding 
of consciousness, the patient behaving in a dazed and bewildered man- 
ner. At first, she seems to be somewhat toxic and physically ill but 
little or no confirmatory evidence can be adduced. Later, this aspect 
of physical illness disappears, unless reinforced by nutritional disturb- 
ances and dehydration, and only the mental manifestations remain. The 
bewildered patient acts as though she were in a dream from which 
she cannot awaken. Usually the emotional state is one of perplexed 
apathy but episodes of fear and panic occur in reaction to threatening 
imaginary voices and terrifying delusions. Mental processes are slowed 
and confused, the patient speaking infrequently in a flat, halting voice. 
Complete disorientation often occurs. The patient’s personal conflicts 
gain expression in symbolic thought and behavior resembling the mental 
processes of a dream. In some cases marked manic-depressive or schizo- 
phrenic trends may occur and occasionally one of these types may eiys- 
tallize out of the amorphous dream state. 

The majority of patients are mentally ill for three to nine months but 
eventually complete recovery usually occurs. How’ever, they are prone 
to recurrent episodes of delirium on the slightest provocation and al- 
ways represent a poor psychologic risk for situations of stress. Those 
who do not regain mental health are usually incorrectly diagnosed eases 
of schizophrenia. Indeed, it is easy to undervalue the manic-depressive 
or schizophrenic symptoms in these patients and occasionally they are 
later observed in an unequivocal attack of one of these disorders. ' The 
patient who shows strong trend reactions in a delirium is a poor mental 
Tisk for future pregnancies. 

(To be conchuled iv ihc February issue of the Jourx.^l) 
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Maternal Pulmonary Embolism by Amniotic Fluid 

Hurriifi^!? “* ™“Pli'“We maternal death < 

neu ilt f ^ 'Vd* « 

ball, ? '1"’ ” Steiner and Lnsh- 

eilf Lm »' Chicago. As a result o£ their study of 

tl e , Tl I ' , “ T 

oil of «-^PO„sible for most, if not all, deaths hereto 

afnnv lettl ^ obstetric shock, idiopathic post-partuin uterine 

nhtinni ^ lemoir lage, acute pulmonary edema of pregnancy, and other 
oteem-e cond. ,o„s. Cliitically, the syndrome is el,a,-aeterise<i by shock, 
ledisposmg factors are uterine tetany, over-size baby, multiparity and 
^ niotlier. The essential pathologic lesion is a wide- 
vpi-n'- of tlie small pulmonary arteries by amniotic debris, 

^^^seosa and meconium. The clinical and pathologic picture can 
e lepio uee in rabbits and dogs by tlic intravenous injection of the 
ai leu a e mattei found in human amniotic fluid. The frequency of 
atal eases m obstetric practice is estimated to be about 1 in 8,000 con- 
nements The condition is believed by the authors to be the commonest 
cause 0 eath during labor or in the first ten hours of the puerperium. 

queston of major importance for clinicians in this interesting and 
s imu iiow thesis is whether pulmonary embolism by amniotic fluid 
is^ capable, per se, of causing obstetric shock. The authors’ animal 

direct evidence on this point, since the data 
leii luman case material show that every patient suffering from 
em io ism a so had post-partum hemorrhage or some otlier abnormality 
V ici might conceivably have accounted for her shock. Inasmuch as 
evi ence of animal experiments in a question of this kind can be ac- 
cepted only with reservations, it is earnestly to be hoped that further 
im esti,,ation may settle it. For, as the authors themselves state, the 
diagnosis of the embolism can be made only by the presence of shock, 

+1 absence of any adequate explanation for it ; ply^sical signs 

in le c lest aie minimal or absent. Because post-partum hemorrhage 
01 ot lei potential causes of shock are, however, uniformly present, con- 
si eiai e elinical acnnien must be needed in making the diagnosis, and 
even more in withholding the giving of blood, which the authors feel 
is contraindicated in the treatment of this syndrome. Unless the primary 
questio n can be answered, therefore, there is danger lest an uncritical ae- 

‘Steiner, P. e., and Lushbaugh. C. C. ; J. A. 11. A. ill: 1245 and 1340. 1041. 
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ceptanee of the new thesis may lead to the loss of lives that might other- 
wise be saved. Such premature acceptance, moreover, is likely to be 
encouraged rather than otherwise by the authors’ statement that their 
sjmdrome is probably the commonest cause of death from obstetric shock. 
Such a conclusion can hardly be correct unless it is also true that a 
majoritj^ of such deaths occur among women bearing extraordinarilj'- 
large fetuses. At least half of the fetuses in the authors’ eases were of 
very unusual size. 

Whether the new tj’-pe of embolism be eventually confirmed as a 
major cause of obstetric shock or not, however, is less pertinent for the 
moment than the fact that Steiner and Lushbaugh have made a con- 
tribution for which all clinicians will be grateful. Not only are their 
ideas on maternal shock as stimulating as any that have been advanced 
in recent years, but their studies have been conducted with unusual care 
and completeness. As such, they deserve the earnest attention and study 
of all obstetricians. 

Carl Bachmaiv^, M.D. 



Department of Book Reviews 

Conducted by Robert T. Frank, M.D., New York 


Review of New Books 


Obstetrics and Gynecology 

Ohstetrio Analgesia, Twilight Sleep, the Barhiiurates in Lahore is a large, 
elaboratelj’’ assembled monograph b 3 ' Juan Leon containing numerous colored 
charts. After detailing the foreign and Argentine literature, he discusses the 
pharmacologj' of the barbiturates. The studj' itself utilizes pentobarbital sodium 
(nembutal) alone (80 cases), with scopolamine (40 cases), with paraldehyde (40 
cases), and with chloral (50 cases). 

The action on the child was noticeable but less than that observed with opiates. 
Fetal mortalit}’ was nil. Complete analgesia and amnesia was 39.6 per cent, relative 
49 per cent, failure 9.5 per cent. Maternal mortality none. This is a clear-cut, 
scientific study of childbirth in all its phases, presented in a fascinating way. 

E. T. Frank. 


This well-hnown standard textbook for nurses. Obstetrics for Nurses- by DeLee 
and Carmon, appears in, its twelfth edition. The authors state that they have noted 
the advances in the science and practice of obstetrics and have included in this edi 
tion a simplification of the treatment of the puerperium as well as the more comple.v 
and exacting system of prenatal care now in use. There is much new material for 
the public health nurse and the subject of cross-infection in hospitals has received 
due consideration. 

An innovation is tlie inclusion of a teaching outline on obstetrics for nurses, m 
thirty lessons. The outline and suggestions for the lectures should be helpful to the 
man}' phj'sicians who are concerned in nurses’ education. 

Philip F. Williams. 


In Die Tdgliche Gyniilcologische Sprechstundes by Rodecurt, we have an interes 
ing discussion of the common lesions of the pelvic organs, and their abnorm 
physiology, which forms the bulk of the clinical practice of gj'necolog}'. He begins 
with a chapter on the relationship and influence of the heart, gastrointestinal, rena , 
and other systems on pelvic pathology and abnormal phj'siolog}’. The author regar 
the Trichomonas vaginalis as an etiologic factor in 88 per cent of all cases 
leucorrhea; mechanical cleansing of the vagina is favored as the best treatment. 


of 


lAnalgesia Obstetrica, el saeiio Crepuscular Barbiturico en el Parto. 

Leon, Professor Adjunto de Clinica Obstetrica de la Faculdad de f-’^ncias i 
de Buenos Aires, etc. 574 pages, 169 illustrations. El Ateneo, Buenos Aires, 

-Obstetrics for Nurses. By Joseph. B. DeLee, IM.D.. Prof^sOT of f^hstetocs^^^^^j 
Gynecology, Emeritus, University of Chicago, etc., and Mabel U- . *^n.rmom •>, gfj. 
Supervisor and Instructor in the Birth Rooms, Chicago Lying-in Rosp 
Twelfth edition, revised. 291 figures, 651 pages. W. B. Saunders Compa i, 
delphia, 1941. uenarzt- 

’Die TaeBliche Gynaekologiselie Sprcchstunde. Von Dr. M. Rodecurt. Fra 
gOS Seiten, 3 Abbildungen. Georg Thieme, Leipzig, 1941. 


166 



BOOK REVIEWS 


167 


Other features of trichomonas infestations, its ascent into the uterus and peritoneal 
cavity, sucli infestations in men and in very young children are described. The 
author makes no mention of the use of the sulfanilamide group in the treatment 
of gonorrhea in women. There is an excellent presentation of the pituitary-ovarian- 
uterine relationship in a chapter on abnormal bleeding; and this cycle is further 
elaborated in the chapter on insutficiencies of hormones. Presumabl}*, the many 
proprietarj’ drugs mentioned in this chapter are estrogen preparations. Eodecurt 
says in a chapter on sterilitj- that this condition in Germany is responsible for a 
100,000 birth' loss each year. There is a chapter discussing the neuralgic-neuritic- 
vegetative sj'mptom complex, in which a multitude of remedies are suggested. There 
is a short and rather unusual chapter on the cosmetic aspect of gjmeeology. The 
book ends with a discussion of dietetics. 

Philip F. Williams. 


Endocrinology 

Hoskins’ Endocrivologyi is a well-written surve 3 ' of tlie entire field of endo- 
crinologj' designed to interest the biologist, psj'chologist, premedical student, 
the phj’sieian who desires a ‘ ‘ non-too-technical ’ ’ hormonology, as well as the in- 
telligent general reader. Sucli a task is not easj’. The author has not over- 
simplified, nor resorted to the blatant “journalese” to which some writers have 
descended. 

In the main his exposition is clear-cut, well arranged, and really informative. 
From the view point of the general reader, it may prove too detailed and confusing; 
from that of the biologist, too sketch}-, and yet its appeal will include a large 
number of readers. 

A huge amount of well-documented information, covering the entire field, will 
be found in these pages, including some of the newest investigations. The personal 
views of the author, naturally, as thej- should, tinge the presentation in manj* ways. 
Here his wide knowledge of the literature and his personal experience in the 
laboratory enable him to evaluate the important high lights justly. 

In the introduction he turneth awaj' wrath bj- stating “In assembling the data, 

. . . onlj- a part of the obligations thus incurred are indicated in the text and in 
the literature lists.” Yet such names as that of Marine in connection with the mass 
prevention of colloid goiter and that of Zondek in the clarification of the function of 
the adenohj’pophj'sis, should not have been omitted. Numerous and well chosen 
illustrations illuminate the text. 

E. T. Frank. 


The Archives of the Clinic and Institute of Endocrinology at Montevideo'^ have 
been published in two large fascicles, the work extending from 1937 to 1940. Tiie 
reviewer’s work was much facilitated bj- the summaries in French, English or 
German which conclude manj- of the articles, but man}- of the subjects were of 
sufficient interest and importance to warrant his reading them in the original 
Spanish. An introduction bj- Fournier, the director of the Institute, gives a back- 
ground and historj- of endocrinology. The subject matter covered in these Arcliives 
IS huge and contained in more than sixtj'-fivc articles. Some of these have appeared 
JD^ie South American medical journals; others are reported here for the first time. 


Hoskins, Ph.I).. AI.D.. Director of Research tlie Alemo- 
jeo „ toi' Neuro-Endocrine Research, Harvard Aledical Schooi. Illustrated 

pages. \V. AV- ‘Vnrtnn Pnmnanv Vftw York. IH-il. '' * 


3SS pages. W. "W. Korton & Company, New York, 1041. 
^Archivos cle la Clinica e Institute de Kndocrinologia. 


>T Cle la Clinica e institnto cle J*inciocrinoiogia. Director. Professor J C 

-uussio Ponrnier. Tomo I, Fasc. 1. and 2, (1937-1040). Iniprenta “Rosgal ’’ 'Monte- 
video. Calla Cerro Largo. 1941. ‘ 
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Many articles deal with changes in bone and other portions of the body, due to 
hypo-and hyperthyroidism, among which I mention the resistance to therapy, 
eventually developing in the pitting edema of myxedema, as well as the anginas asso- 
ciated with thyroid disturbances. Attention is called to the so-called pseudo-Froehlich 
syndrome which is merely of transient nature. Many articles deal strictly with the 
laboratory phases of endocrinology, including bio-assay' methods for the gonado- 
tropic factors, many experiments on the various sex hormones and the adrenal 
hormones, as well as changes in the technique of bio-assay and of the male sex 
hormone. Clinically, attention is drawn to the increase in metabolism frequently 
noted in the menopause. An important article deals with the adjuvant action of 
estrogens in the treatment of menopausal diabetics. A report on the activities of the 
clinic shows that nearly' four thousand patients were treated in the course of three 
years at the Institute. All in all, this is a very' important contribution to endo- 
crinology. 

E. T. Frank. 


Office Enclocrinology<^ by Kobert B. Greenblatt is a small brochure, covering a 
number of particular procedures for office methods of treatment which the general 
practitioner might want to perform. The presentation is somewhat haphazard, ap- 
parently' not following any definite ari-angement. Such procedures as vaginal smears, 
suction curettage, and the application of the Friedman pregnancy test are well de- 
scribed. Just why' the short chapter on “ Embry'ologic and Histologic Consideration.' 
of the Ovary” and “The Nature of the So-Called Syncytioma” are included, is not 
apparent. The author appears to consider that the treatment of bleeding from the 
myomatous uterus should be controlled by' testostei’one, with which not all will agree. 

E. T. Frank. 


Miscellaneous 


Abdominal Surgery of Infancy and Childhood, r by Ladd and Gross, represents a 
portrayal of the surgical experiences accumulated by the surgical staff of the Boston 
Childrens Hospital over a period of twenty-five years. The original stimulus from 
which this book has been developed rvas tire extraordinarily' high mortality'^ rate rn 
children as compared with adults. This, the authors believe, is due to certain tyT^- 
of infection and to the many' congenital abnormalities which are seldom encounters 
in later life. As one might expect, a great deal of the text refers to congeru a 
malformations or dysfunctions and to various forms of herniation. Various lesron 
of the genital tract of both girl and boy' babies have been discussed at some leng 
In discussing neoplasms of the ovary, Ladd describes five cases of malrgnancy^^^ 
the eight instances encountered in his institution. X-ray irradiation, he states, s lo 
not be used following malignancy' in ovarian neoplasm in children. The inclusion o 
a discussion of vaginitis in a text on abdominal pregnancy seems somen i< 
irrelevant. , 

The book is amply' illustrated. The pathology, symptoms, signs, and 
diagnosis are thoroughly interpreted, and the technique is set up in detail, 
feels that this volume should be of value to those who must diagnose and 
children’s diseases. 

Philip F. Williajis. 


“Office Endocrinology. By Robert B. Greenblatt, B.A., M.D;, under 

Experimental Medicine, University of Georgia, School ot. Medicine. BUtni _ 

the auspices of the University of Georgia, School of Medicine, w aiton jr 
Augusta, Georgia, 1911. , Professor 

’Abdominal Surgery of Infancy and Cliildhood. By ^YrlhAm E. ■ \ssociate 

of Child Surger>' at Harvard Medical School, etc., and Bpbert E. e . g^ypaers 
in Surgery, Harvard Medical School, etc. 2(iS illustrations. 4oa pag • 

Company, Philadelphia, 1941. 
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The authors of this book, The Premature Infant,^ have had some twenty years of 
experience in the care and study of premature infants at the Premature Station of 
Sarah Morris Hospital, Chicago. Their contributions to this field of infant care are 
of considerable importance, when one considers tliat about half of the deaths of 
infants during the first month of life in the state of Illinois are reported as being 
caused by prematurity. The value of this book lies in its practical approach to 
the medical and nursing care of the premature infant. The equipment necessary 
for the proper care of these infants either in the hospital or in the home, or for trans- 
portation from home to hospital is described. Since, as the authors stress, ade- 
quate nursing personnel and care are of major importance for the survival of the 
premature infant, the greatest value of this book can be found in its careful and 
detailed description of the nursing technique and the dailj' routine employed at 
the Sarah Morris Hospital. 

tWiere adequate care for the premature infant is made available to the entire 
population, a considerable saving of lives will re.sult. A city-wide plan, with the 
Cook County and the Sarah Morris Hospitals as centers, has been in effect in Chicago 
since 1934. Since that year the infant mortality per 1000 under one year of age 
has dropped from 47.7 in 1934 to 28.8 in 1940. During the same time, the pre- 
mature mortalit}'- has dropped from 42.6 per cent in 1934 to 20.8 per cent in 1940. 

Sol Londe. 


This new volume. Operative Surgery,^ is a treatise on the surgical treatment of 
abdominal diseases, to which there has been added a separate discussion of such 
related subjects as anesthesia, pre- and postoperative treatment, surgical technique, 
and blood transfusions. The material has been contributed by thirty-four authors, 
all eminent in their particular fields, and edited by F. W. Bancroft. 

The subject is divided into twenty sections, of which fifteen deal directly with 
abdominal surgery. The first section, a general discussion of the various types of 
anesthesia as well as pre-anesthetic medication, has been prepared by six authors. 
Blalock’s section on Pre- and Post-Operative Therapy discusses not only actual 
technical details, but brings out the methods of handling abnormal physiologj- due 
to either general conditions or local disturbances. This section should be of value to 
gjTiecologists as well as to the abdominal surgeons. In discussing blood transfusions. 
Stetson describes the methods of preserving blood as well as the various blood 
substitutes. This section is of considerable interest because of the development of 
these methods in surgery of the present war. Stevenson and Eeid have made an 
outstanding contribution on the fundamental principles of surgical technique. For 
the young or occasional operator this section should be of great help. The various 
sections on the surgery of abdominal disease leaves no room for criticism. In ad- 
dition to the special section on anesthesia and pre- and postoperative treatment, 
practically all specific sections contain the individual ideas of the various authors 
with regard to anesthesia and preoperative care. Under surgery of the spleen, Maes 
and Eives have discussed at lengtli the physiology and disorders of fimction in order 
tliat the surgeon may have at his command the available knowledge regarding the 
conditions for which surgerj- of this organ may be indicated. The book closes with 
a section on Nutrition in Abdominal Conditions by Anthony Bassler. This is an ex- 
cellent section. 


The Premature Infant. Its Medical and Nursing Care. By Julius H. Hess Pro- 
lessor and Head of Department of Pediatrics. University of Illinois College of Medi- 
cine etc., and Evelyn C. Lundeen, R.N., Supervisor, Premature Infant Station 
isarali Morris Hospital, Chicago. 309 pages, 74 illustrations. J. B. Lippincott Com! 
pany, Philadelphia, 1941. 
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This book is a splendid contribution. Because 6f the relationship between pelvic 
an"!! abdominal lesions in their general aspects and not infrequent association, it 
might seem that it was almost a “must” text for the library of the gynecologic 
surgeon. 

Philip F. Williams. 


Ellinger presents the subject of The Biologic F^indamentals of Badiation 
Therapy'^o in a well-balanced volume. The expansion of the therapeutic use of 
radiation should make this presentation of value not only to radiologists but to 
physicists and practitioners. Following an excellent consideration of the physical 
and biologic properties of radiation, the author refers to the action of radium on 
the various tissues and systems of the body. 

In the second part of the book, he describes the corpuscular rays and in the tliird 
part the ultraviolet light, concluding with a discussion on radiation, biology, and 
therapj’. His closing chapter is one of particular value, for hers he discusses 
radiation injuries and their prevention. 

Ellinger describes the effects of radiation upon the endocrine glands and makes 
an important point in that a fundamental difference exists between the effect on 
healthy and diseased organs. He states further that radiosensitivitj' and anatomic 
changes do not always go hand in hand. He regards the healthy pituitary as 
radioresistant to a very large degree. The pathologic pituitary, he states, reacts 
well to irradiation. Discussing the effects of radiation upon the ovary, he brings 
out very clearly reversible and irreversible reactions. There is an interesting descrip- 
tion of the effects of radiation upon the course of pregnancy and the fetus, and this 
topic is brought up again in another chapter on the “Effects on the Progenj 
of Eadiation. ’ ’ Further in the text he discusses the physics of ultraviolet light; 
and other light rays, and the treatment of diseased organs by light. The bibli- 
ography includes 1,110 items and must be regarded as unusually comprehensive. This 
is a very full and interesting presentation of the subject. 

Philip F. Williams. 


Biological Symposiap^ edited by Jaques Cattell, in its Volume III, presents a 
source book of information on “Muscle.” The introductory by the editor of this 
volume, Wallace O. Fenn, draws attention to the great interest presented by muscle 
for physiological, chemical, and physical research. The fifteen articles cover man} 
phases of the subject, from study of function of a single fiber, through action 
potentials, innervation, conduction, metabolism, and diseases of muscles. The con 
tributions are by authors well known in this field of research. 

E. T. Frank. 


These tw’o volumes conclude the system of The Therapeutics of Internal Diseases 
edited by George Blumer. In Volume IV, “The Alimentary Tract and Its Ap 
pendages. The Genito-Urinary Tract, Hematic and Locomotor Systems,” are dis 
cussed by fourteen authors. This is a comprehensive presentation, bringing out a 


’“Kadiation Xlierapy. Its Biologic Fundamentals. By Friedrich Eilmger, 
Re.search Fellow, Radiotherapy Department, Monteflore Hospital, New rorK -j- 
79 figures in text, 360 pages. Nordemann Publishing Company, Inc., Lew rorK. 

^Biological Symposia. Vol. III. Muscle, Edited by Wallace O. 
of Physiology, School of Medicine, University of Rochester, N. Y. Illustrat , 
pages. The Jaques Cattell Press, Lancaster, Pa., 1941. . ,, 

u^Xlio Xherapeutics of Internal Diseases. Supemdsing Editor : George . 
Clinical Professor of Aledicine, Yale University School of Medicine, ^ „ ivash- 

Editor: Albert J. Sullivan, Adjunct Clinical Professor of^Medicine, V, 

ington and Georgetown Medical Schools, etc. Volume lA . <91 

705 pages, both illustrated. D. Appleton-Century Co., New lorK, J.irr. 
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tlie modem advances in these conditions, with excursions into such varied lines of 
therapy as vitamins, physiotherapy and psychotherapy. 

The chapter on the "Treatment of the Diseases of the Eectum and Anus” will 
be of particular interest to the gynecologists and obstetricians, as such lesions are 
very frequently called to their attention. The same might be said for the diseases 
of the genitourinary tract. There is an excellent section on sterility in the male. 
Here, the author has been cautious in his recommendations of hormones or their 
sjmthetic substitutes, and stresses the need for avoiding an antihormone response. 

Musselman of New Haven has written an excellent chapter on "The Nonoperative 
Treatment of Gynecologic Diseases,” particularly the menopause. Especially valu- 
able for the general practitioner is the discussion regarding the indication for op- 
erative intervention in pelvic disease. The quickening interest in obstetric circles 
regarding the classification of the hypertensive complex in late pregnancy should 
make a study of Mosenthal’s section on Nephritis and Hj'pertension worth while. 

The fifth and final volume represents the contributions of ten authors. Turner 
discusses the ‘ ‘ Diseases of the Endocrine Glands. ’ ’ Valuable, from a practical 
point of view, is the list of the commercial preparations and their equivalent values 
in estrogen, progesterone, etc. He, too, cautions regarding antibody formation 
in the use of these preparations. It is not without interest tliat he omits all mention 
of x-ray therapy in hypofunctional states. 

The Smiths offer an extremely well-developed and modern concept of the use of 
vitamins in therapy in medical practice. Particularly good in this section is the 
discussion of physiology of the various vitamins and of the subclinical deficiencies. 

Philip F. Williasis. 


The enlarged scope of health education in many communities has created a 
demand for a book on unified health education programs. 

This manual. Community Organisation for Sealih Education , is a committee 
report of the American Public Health Association to the Public Health Education 
Section and the Health Officers Section. It discusses the need of community or- 
ganization for health education, and advises a cooperative effort on the part of 
the health departments, school systems and private agencies for such work. Pro- 
cedures are given which might be adopted by different combinations of agencies, and 
examples are shown how various communities and cities have followed the recom- 
mendations. While there are differences in the basic plans and functions of the 
various agencies, this manual brings out the facts and shows how the difficulties 
in the organization of almost any community to achieve the maximum health may be 
overcome. 

Philip F. Williaxis. 


The 1940 volume of the New York Academy of Medicine on medical lectures to 
the laity, March of Medicine , has as much interest for this reader as any of its 
predecessors. Dr. Solley in the Introduction tells of the great interest today of the 
general public in scientific matters and explains the necessity for interpretation of 
the fragmentary facts reported in the press. Myerson discusses the "Inheritance 
of Mental Disease.” It is interesting to note his negative opinions on sterilization 
employed to counteract the lines of heredity in mental conditions. In his essay, 
‘ ‘ Ascent from Bedlam, ’ ’ Hutchings describes present-day care of mental disease. 
Perrin Long gives a fine story of the discovery and clinical application of the 


“Communitv 
American Public 
Mass., 1941. 


OrKunization for Health Kducatinn. A Committee Report of the 
Health Association. 120 pages. Tlie Teclinology Pres.s, Cambridge. 


...“The March of Medicine. Xcw York Academy of Xledicine Lectures 
IJIO. Columbia University Press, Xew York, 194], 


to tlie L.aity, 
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sulfanilamide group. Long states “never before has such progress been made in the 
treatment of infectious disease as we have witnessed in the last five years.” 
Kesuikoff in an easy style describes the blood dyscrasias, mechanisms of blood co- 
agulation, and the fascinating story of transfusion. Thomas Eivers tells most en- 
tertainingly the storj’ of viruses, yellow fever, influenza, and other virus diseases. 
The volume will probably prove as beguiling to the physician as to the laity for 
whom it was originally intended. 

Phiup F. Williams. 

Borland’s The American lUnsIraicd Medical Dictionary appears in its nineteenth 
edition.i3 This well-known, standard volume contains more than two thousand ad- 
ditional words pertaining mainly to endocrinology, physical therapy, biochemistry, 
psychiatry, drugs, surgery, signs and symptoms of diseases. In spite of continued 
accretion, it still remains within the compass of convenient desk size. 

K. T. Frank. 

Tvherculosis and Psychoses^^ with especial reference to the etiology of “dis- 
cordant psj’choses” is a monograph by Melgar in which he deals with the a.ssociation 
of dementia praecox and tuberculous infection. A most detailed presentation of the 
world literature covering modern concepts on the etiologj' of the disease, serolog)' 
and bacteriology is given. A large number of case histories are abstracted. The 
treatment of thirty-six patients with “Solganal B,” a proprietary gold salt, re- 
sulting in 22 per cent of remissions, is detailed. 

K. T. Frank. 

Complete Weight Eeduceri"! is a volume arranged in dictionary form, covering 
a large number of topics which might be useful for reference, particularly by the 
laity, and save them from being unnecessarily exploited by charlatans who abound 
in the field. 

E. T. Frank. 


>“Xhe American Illustrated Alcdical Dictionary. By "VV. A. Newman 
M.D.. P.A.C.S. Nineteenth edition, revised and enlarged, with 91-f 
including 2G9 portraits. 1G47 pages. W. b. Saunders Company, Philadeipma, 
MTuberculosis y Psicopatias. By Dr, Ramon Melgar. 266 pages. Talleres ra 
“Gasperini,” Buenos Aires. ' ^ 1941. 

^Complete AVciglit Keducer. By C. J. Gerling. Ham'est House, New' Tor , 
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Selected Abstracts 


Sterility- 

Williams, W. W.: The Germ Plasm Factor of Sterility, Urol. & Cutan. Kev. 44; 

582, 1940. 

In the opinion of the author man3’- of the obscure cases of sterility are evidentl}" 
due to germ plasm disease, and this presents considerable difficult}', both in the 
matter of recognition of definite pathologj*, and of possible underlj'ing etiologic 
factors. 

In the male, the examination of spermatozoa furnishes a rather direct method 
of appraising spermatic health. It indicates the performance probabilities of 
sperm populations but not necessarilj’ the potentialities of individual germinal 
cells which deviate markedlj' from the pattern of the rest of the population. 

In the female, the appraisal of germ plasm disease is less direct. Endometrial 
biopsies indicate whether or not an ovum has developed sufficient!}* to cause 
maturation of the follicle and subsequent lutein formation. It indicates the 
activity of the secretions elaborated by the follicle and the corpus luteum, but 
tells nothing of the fitness of the mature ovum for fertilization. 

Often little or no attention is given to spermatic defects, the attempt being 
made to gauge spermatic health by motility reactions alone. In the author’s ex- 
perience the most dependable evidence of significant spermatic disease is usually 
derived from a study of stained semen smears. Normal fertile men rarely pro- 
duce over 20 to 30 per cent abnormal spermatozoa, whereas with infertile men the 
presence of over 40 per cent structurally abnormal cells is a common feature. 
Pathologic spermatozoa are often highly motile. It happens that most males who 
are sterile because of germ plasm disease will deliver in each ejaculate (aside 
from the abnormal cells) millions of normal-appearing, active spermatozoa. Ex- 
perience has shown that the normal-appearing cells occurring in markedly 
pathologic sperm populations are commonly incapable of fertilizing an ovum, in 
spite of their normal appearance and behavior. 

A woman who has anovulatory menses is likely to be sterile whether the 
anovulation is or is not a constant factor. There is no more justification for as- 
suming that ova are normal because they develop sufficiently to cause the elabora- 
tion of estrin, progesterone and the concomitant endometrial changes, than to as- 
sume that all normal-behaving spermatozoa are always functionally capable of im- 
pregnating an ovum. 

Unless woman is more efficient than animals in the development of healthv 
ova, and unless there exists in woman a marked difference in the relationship of 
normal ovogenesis to the estrual cycle and the concomitant changes, then we must 
assume that a much larger ratio than commonly supposed of so-called functional 
sterility, is actually the direct result of abnormal female germ plasm. Add to 
this the sterility of male germ plasm origin, and a jiroblem of considerable mag- 
nitude is presented. Lesser abnormalities of the ovum and sperm may be diffi- 
cult or impossible to demonstrate by any type of known laboratorv test. The 
effect of the union of two such cells with only slightly diminished vitalitv mav 
however, be clinically as important as an outstanding defect of a single gamete. 
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Indications of germ plasm pathology are frequently observed in spontaneous abor- 
tions where blighting of the fertilized ovum and abnormalities of the fetus are 
common features. It is a common clinical observation in .spontaneous abortions 
that the fetus cannot be found. Spontaneous abortions, as anovulatory menses, 
are more common ■with women of low fertility, those with irregular menses, and 
those approaching the menopause. 

J. P. Gkeenhilu 


McClellan, E. H.: Human Sterility. Analysis of a Series of 400 Specimens of 

Spermatic Fluid, Pennsylvania M. J. 43: 1582, 1940. 

The group study of sterility is the most logical approach and it should be 
systematic and complete, including both partners. A simplified but adequate tech- 
nique for the laboratory examination of semen is outlined by the author. 

A properly obtained specimen in relation to continence and method of obtain- 
ing it is of significant importance. It is emphasized that the finding of mere 
motility in the ejaculation does not always mean a normal specimen nor a potent 
male. Motility lasting sufficient time for the transport of the spermatozoa to the 
ovum is necessary for fertilization of the ovum, and in an adequate studj' of semen 
the duration of motility and activity of the spermatozoa should be investigated. 

A study of the morphology by differential stain and count is a necessarj' part 
of an adequate assaj^ of the semen, as more than 25 to 30 per cent of abnormal 
forms indicate at least temporarj'' sterility for the male. A single though com- 
plete examination may be misleading, and it is urged that repeated examinations 
of specimens, obtained under as nearty ideal conditions as possible, be made. In 
an analysis of 400 consecutive specimens of semen from partners in sterile mar- 
riages, it was found that a large portion of the males (54 per cent) have ab- 
normal semen and therefore, are to this extent responsible for the sterility. 

J. P. Greenhill. 


Pryde, John: A Contribution to the Study of Human Fertility, Brit. M. J. !• 
12, 1941. 

The author is of the opinion that there exists within the human intermenstrual 
cycle a limited period of fertility. To support this view he gives data abstrac e 
from complete records of sexual activity kept by two pairs of jmung marne 
partners. The first pair had 126 and the second 450 uncontracepted acts t 
out 33 and 61 consecutive intermenstrual cycles respectively. These were^ i 
tributed so that none fell between the tenth and thirteenth day of 
No pregnancies occurred. Following this, pregnancy immediately resulted in 
cases when the first uncontracepted acts occurred within the tent o 
thirteenth day of the cycle. The author believes that a general inves ga i^^ 
along such lines, with couples who would keep accurate day to da}”^ 
substantiate his findings of the existence of a limited period of ferti i J m 

intermenstrual period. „ 

Fred L. Adair and W. H. Phiddips. 


Lamar, J. K., Shettles, L. B., and Delfs, Eleanor: Cyclic Penetrability of Human 

Cervical Mucus to Spermatozoa in Vitro, Am. J. Physiology 129: 234, 

A new method of studying penetration of cervical mucus by 
vitro includes the use of microtubes and barrier-marker bubble. **gjjts un- 
is considered better than slide-cover glass preparations because it pP®' ..pgra- 
discoverable mechanical mixing of mucus and semen and drjdng of e P 
tion, and because it can be used to study penetration quantitatively ant 
study longe-vity of the spermatozoa in the mucus. ^ 

Eesults of this method confirmed the “in vivo and in vitro” ansluc^n't 

and Vimea, namelj', that there is a cyclic production of a glairj, ru 
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cervical nuicus at aliout inidcyolo, which ronderf! the cervix temporarily i)enetralile 
for sperinatozoa. lloufihly, tlie spread of this phase in this study was from day 
0 through in, hut for any one cycle this period may he restricted to about four 
days. Indications are that menstrual discharpe is penetrahle hy spermatozoa, hut 
the mucus of the phase hctwcen menstruation and the midcyclo is relatively im- 
penetrahle, and that of the jihase hctwcen midcycle and the suhsequcnt menstrua- 
tion is iin])enctrahle. 

Correlated with the midcycle ])eak in ]>enetrahility is the peak in freedom 
from leucocytes, the peak in pll (except durin<i the menstrual flow), the peak in 
the amount of mucus secreted, and the heijjht of conditions favoriiifj greatest 
longevity of spermatozoa in the mucus. It may well he that the actual viscosity 
of the mucus encountered hy spermatozoa is lowest at the midcycle. It is sug- 
gested that Iwth low ])ir and large numher of cells in the “secretory jiliase’’ of 
the menstrual cycle may he c.aused, at least in part, hy the low rate of secretion 
of the mucus. 

An investigation of the cervical mucus over the cycle, hy the “in vitro” 
method, is suggested in cases of otherwise unexplained sterility. A field of nse- 
ftdness for artificial insemination may he developed in sterilities due to a per- 
sistent impenetralde cervic:il mucus. 

.1. P. Gi’inKN'iiim.. 

Bninner, E.K.: An Experiment In Temporary Immunization Against Pregnancy, 

Human Fertility 6: Id, 1041. 

The author used a phositholipid antigen prepared from siierm masses obtained 
from young hulls. The antigen, and the antigen j)lus cevitamic acid were injected 
into groups of female rabbits. None refused to co])ulate and no immunity to 
pregmincy resulted. 

K. .T. Wkirsmax. 

Brown, E. L., and Gamble, C. J.: Comparative Spermicidal Powers of 15 Com- 
mercial Contraceptives, Human Fertility C; 1, 1041. 

The authors descril)e their technicpie of determining the spermicidal time of 
jelly type contraceptives in vitro. Thirteen of the marketed products show varia- 
tions in spermicidal time from 2 to 34S minutes. 

R. J. ■\Veis.sman. 

White, M. D. : The Effect of Follicular Hormone on Non-Patent Fallopian Tubes, 

Brit. M. J. 1: .342, 1940. 

White gave courses of five estradiol benzoate injections of .50,000 I.B.U. each at 
five-day intervals to 0 patients whose Fallopian tubes were nonpatent and i pa- 
tients in whom the tubes were only slightly patent. 

Five days after completion of the injections, the tubes were patent in 5 of 
the 9 women showing previous nonpatency, 4 having good tubal contractions. Of 
these, one of the women was five months pregnant at the time of the rep.ort and 
two others had had their first menstrual periods delaj’cd two weeks following 
the treatment which the author interprets as early miscarriages. 

Of the 4 patients showing patency only' at high pressures, 3 became patent at 
lower pressures and one of these now has good tubal contractions. 

The author reiterates Clauberg’s theory that the tubal hyperemia produced 
by' estrin stimulation softens the tubes so that where fine adhesions are present 
which obliterate the lumen, further instillations of lipiodal or carbon dioxide in- 
sufflation may break them down and so effect patency. 

Fred L. Adair and Ray Young. 
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Leinzinger, E.: Dangers and Injuries liy Contrast Filling of the Uterus and 

Their Prevention, Miinclien. ined. Wclinschr. 87: 1023, 1940. 

Leinzinger discusses tlie important advances made by hysterosalpingograpliy 
in the diagnosis and therapy of sterility and warns that it should not be con- 
sidered an entirely harmless and simple procedure. The injuries may be of a 
chemically toxic, mechanical, embolic, and inflammatory nature. 

To prevent the accidents he urges that a careful history be taken and thorough 
physical examination be done, and to consider and decide carefully which 
therapeutic procedure and contrast medium should be used. lodism, if an iodine 
preparation is used, should be kept in mind, the intrauterine pressure should not 
exceed 150 mm. Hg and latent adnexal infections be ruled out. Because of de- 
laj'ed reactions the patients should be under careful observation for several 
weeks, and he reports two patients in whom reactions followed three and seven 
weeks, respectively, after the procedure. By observing careful and nece-ssary 
precautions, the number and type of complications can and should be as low as 
with any other diagnostic procedure. 

C. E. Pkoshek. 


Dorset, J.: Subsectuent Investigation of Patients Operated on at the Oslo Clinic 

From 1928-1938 for Sterility Due to Tuhal Occlusion, Acta. Obst. & Gynec. 

Scandinav. 20: 344, 1940. 

A series of 77 operations for closed tubes is reported. A follow-up revealed 
that nine and possibly 11 patients became pregnant following the operation. The 
author is uncertain about the two women who claimed to have had abortions. 
Among the nine definite pregnancies there were two ectopic gestations and seven 
full-term pregnancies. 

Salpingography was performed after operation in 22 cases and the tubes were 
found to be patent in 17 instances. The author urges the use of salpingography 
following operation, and he has devised a special instrument for this purpose. 
He uses it during the operation and again on the fourth daj', tenth day, and 
the twenty-eighth day after operation. 

J. P. Greenhill. 


Vasciaveo, D.: Salpingotomy as Operative Treatment in Tubal Sterility, Gine 
eologia 18: 472, 1940. 

Vasciaveo reports from the Sterility Center at the -University of Turin 
the follow-up upon 14 patients, who had been treated by salpingotomy for re le 
of their tubal sterilitj\ The majority of these operations ivere performed as 
cidental gynecologic operations rather than primarily for the re-establis mien 
of tubal patency. The plastic tubal surgery was usually secondary' to hy'steropexj 
in the treatment of retroversion or retroflexion, else to removal of uni a era 
residual adnexal inflammatory' disease. 

Eight of the patients submitted to uterograms. Six of these eases 
demonstrated to have postoperative occlusion of the tubes while tw'o eases i 
bilateral tubal patency following salpingotomy'. The specific techniques o 
successful operations were the Martin operation in one instance and the P i ipP 
operation in the other. 

Clair E. Folsojie. 


Clauberg, C.: Is There a Chance for Conservative Treatment of Sterility Cause 
by Occlusion of the Tubes? Wien. med. Wchnschr. 91:. 97, 1941. 

The author answers the question in the positive. His method 
following measures: First, a uterosalpingography' with iodized oi is 
This procedure should be performed only' by expert gynecologists. Secont, 
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piitieiit is }jiven a series tif 12 to 2ii short wave iliatheriny treatments to the dcei) 
pelvic tissue. Tlie heat therapy is ailiniiiisteied upon alternate days. Last, 
followiii}; the heat therapy courses, the patient is };ivon an intramuscular in- 
jection of follicular hormone, ."i iiifr. every fifth day, for a total dosage of 25 to 
:10 mg. (250,0(10 to HOO.OOO mouse units).' The author insists that the hormonal 
therapy must he given in the first half of the menstrual cycle. 

Clauherg states that corollary to uterine growth the tubes show a correspond- 
ingly distinctive growth stimulation, lie deinonst rsites, with roentgenographic 
evidence, that non]iateut tuhes jirior to the ahove-mentioned treatment, do become 
patent. In those jiatients with infantile-like uteri and demonstrable nonpateney 
of the tubes, he was able to relieve sterility with only the hormonal treatment. 
A scries of halftone jdates illustrate the author’s evidence of convincing utero- 
grams, taken before and after treatment. 

Ci.Ain E. Foi.so.MK. 

Amundsen, E.: Is Sterilization During the Ptierperium Contraindicated? Acta. 
Obst. Sc Gynec. .Scandinav. 20: 21>5, lOlO. 

When sterilization must lie performed, the best time for the operation is shortly 
following delivery. The advantages are that the juitient is still in the ho.spital 
and that from a technical point of view the operation is simide. In a series of 150 
sterilizations performed shortly after delivery at the Oslo Olinic, there M'cre no 
deaths. Most of the operations were jierformcd on the third day after delivery. 
Local anesthesia nnis used in practically all the cases, and the operation employed 
was resection of the tubal corners. In none of the cases wa.s there anj' sign of 
infection or embolism, although thrombosis appeared in si.\ cases. When a series 
of patients operated uiion before 1!I52 is added to the jiresent series, it is found 
that the incidence of thrombosis following sterilization is about 2 per cent. The 
author believes that this incidence could be considerably reduced by performing 
the operation on the first day after delivery. 

In the discussion of this paper Suiid mentioned that this method of sterilization 
was invented by Mannen thirteen years ago. Hund has performed about 300 such 
sterilizations and has not observed any deaths or any serious complications. 

J. P. GltEENHIKL. 

Dippel, A. Louis: Tubal Sterilization by the Madlener Method, Surg., Gynec. & 
Obst. 71: 94, 1940. 

Five clinical failures of tubal sterilization by the Madlener method -were en- 
countered in a series of 101 patients. 

The areas of attempted sterilization were recovered at the time of a second 
sterilizing operation, from both tubes of 4 of these patients, and from 1 tube of 
the other. Each area n-as serially sectioned to ascertain the reason for failure. 

One patient had a very early pregnancj' at the time of the Madlener steriliza- 
tion. In 2 instances considerable regeneration of the tubal lumen occurred, so 
that the ligating suture must have been improperly tied or placed or slipped off 
the knuckle. This error u'as bilateral in 1 case. In a fourth patient the tubal 
lumina were apparently completely obliterated but eventually an inferior lumen 
was re-established on one side by endosalpingosis. In the fifth instance, both 
tubal lumina were replaced bj' scar tissue but a small tuboperitoneal fistula ap- 
parently developed as a result of endosalpingosis on the medial side of the 
ligated knuckle of one tube. 

The number of failures of tubal sterilization bj-- this method should be reduced 
by more careful adherence to the technique as originally laid doum b}' Madlener, 
although certain modifications do not seem to have increased the incidence of 
failures. 

There were no maternal deaths associated with the 101 Madlener sterilization 
operations but in 369 ummen sterilized bj’' other methods during the same j’ears 
7 deaths occurred. ’ 


William C. Henske. 
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Mtiller, F.; Pregnancy After Sterilization Operation, Zentralijl. f. G 3 ’ii!lk. 64: 

1010, 1940. 

Muller cites an interesting case in rrliicli pregnancy occurred iri a j'oung woman 
thirteen months after partial excision of the tubes. On opening the abdomen 
again, the proximal ends of both tubes were found adherent to the fundus uteri. 
On the left the fimbriae were found adherent between the ovarian ligament and 
fundus. Methj-lene blue solution was injected through the cervix and appeared 
through a fistulous opening through the uterine wall under the region of ad- 
herence of the fimbria of the left tube. The fistula was excised and sectioned and 
showed a lining of tubal epithelium. The author concludes that remnants of 
tubal epithelium left on excision of the cornual portion of the tube proliferated 
and canalized the fistula. 

R. .T. WEISSM.tN. 


Correspondence 


Adenocarcinoma of the Vulva 


To the Editor; 


In the August, 1941, issue of the American' Journal of Obstetrics and Gyne- 
cology there appeared an article by McDonald, Loveladj-, and IVaugli entitled 
"Adenocarcinoma of the Vulva," in which a total of thirtv-two tumors are reported. 
The authors state: "Thirty of the neoplasms were papillary adenocarcinomas. and 
because of this have been grouped together." We do not wish to take issue with 
the other two tumors. But the gross and microscopic descriptions and the photo- 
graphs of these thirtj’ so-called papillary adenocarcinomas are strikinglj' similar to 
the descriptions and photographs of what we called ' ' Hidradenoma of the Vulva 
in an article published in the American Journal of Obstetrics and Gynecology, 
38: 509, 1939. 


There can be no doubt that McDonald and his co-workers are describing t le 
same neoplasms as we did. Although thej' mention hidradenomas of the vulva in ih®"' 
introductory work, they do not refer to the possible identitj" of hidradenoma wi i 
papillary adenocarcinoma. If they are the same tj-pe of newgrowth, as we believe 
them to be, it is important to determine whether thej' are benign or malignan so 


that they can be named suitably. 

McDonald et al. discuss the question of malignancj-: 

‘ ‘ The problem can be brought up as to whether these papillarj- neoplasms repre 
sent true carcinoma or not. Because of their histologic character, it would seem 
better to refer to them as adenocarcinomas of a low grade of malignancy rather lan 
simple adenomas. Metastatic growths were not found in any of the cases of papi aU 
carcinoma. However, it would appear probable that if a sufficient number o i 
cases were studied, metastatic growths would be found eventuall}'. 

‘ ‘ From a practical standpoint it can be stated that because of the slow grou th 
the tumor and the slow tendency to metastasize, complete excision of the 
together with a portion of the surrounding tissue is sufficient to effect a cure 
thvse papillary carcinomas. ’ ’ 

As one analyzes the various reasons given here by the writers for designating 
this newgrowth as malignant, one finds that the only actual evidence consis s ^ 
"their histologic character." Fig. 1 of their report, the}’’ claim, shows 
"transition between the clear cells of the apocrine sweat glands and the 
cells can be seen. ’ ’ We fail to recognize anything that we would call ^ 

Our own cases, published and unpublished, closely resemble this histologic p'c / 
but nowhere did we find any characteristics of malignancy. 



CORRKSPOXDEXCR 


179 


Elscwlicrc, last ycntonoo, pa<:c .'iOo, they state that the capsule of the cyst oc- 
casionally was invatlocl by tumor cells. We found the same picture in our studies, 
but we felt that we were not dealing with invasion of the capsule but rather an 
artifact of sectioning. Tliis is a common occurrence in papillary cystadenomas. 

Although ^fcDonald and his collaborators and ourselves have described the same 
histologic pictures, wo have disagreed on the interpretation of this picture. We agree, 
however, on many other points: the tumors are slowly growing, they may exist for 
many years, metastases do not occur, mito.^es are rare, the tumors are cured by simple 
excision, recurrences are not found. Tho.«e cpialities of tumors are widely accepted 
as the cardinal attributes of benipiancy. The statement, that “if a sufficient 
number of these cases were studied, metastatic growths would be found eventu- 
ally,” sounds like rather belabored reasoning. 

The classification of these obviou.^ly clinically benign tumors into Broders’ 
Grade I and IT adenocarcinoma seems to us inconsistent. The supposed useful- 
ness of Broders’ grading lies in the aid it is claimed to offer to the clinician in 
his ther.apcutic and prognostic, attitude toward a given tumor. An effort to grade 
the degree of malignancy of apparently benign tumors is an attempt to attain the 
acme of confusion in terminology-. 

It is incumbent upon the pathologist to make the diagnosis of cancer only when 
he sees unmistakable evidence of malignancy. A tendency to straddle and play safe 
has undeniably resulted in innumerable unnecc.ssary and risky radical operations. 
In the case of these tumors, there is no .instification for applying the misleading 
term, papillary adenocarcinoma. It should be discarded. In spite of every- effort wo 
might make to convince the clinician or patient that a given adenocarcinoma is 
clinically benign, the appellation as carcinoma cannot fail to be disturbing. The 
term hidradenoma is histologically and clinically correct and preferable. 

S. H. Gray, M.B., Director of Lahoralorics, 
St. Lonis City Eospitals 

St. Louis, Mo. 

November 3, 1941. 


Reply by Dr. McDonald 

To the Editors: 

I wish to thank you for referring Dr. S. H. Gray’s comments to me in connection 
with an article entitled “Adenocarcinoma of the Vulva” written by Lovelady, 
Waugh, and myself and published in the AMECirAN Journal of Obstetrics and 
Gynecology 42: 304, 1941. 

Dr. Lovelady, Waugh, and myself feel that our position in regard to these neo- 
plasms is stated in the paper and that very little further comment is necessary. 
After a thorough cytologic study, we expressed the opinion that these tumors were 
malignant, and we see no reason for changing our opinion at the present time. Since 
these tumors impressed us as being carcinomas, they were graded histologically, 
using Broders’ criteria. Furthermore, two of our senior pathologists. Dr. A. C. 
Broders and Dr. H. E. Eobertson, had reviewed the tumors in question and agreed 
with the conclusions reached. 

A similar situation has prevailed in connection with the so-called carcinoid tumors 
of the ileum and appendix which in the past were considered by many to be benign. 
However, as more studies were completed, it was found that a sizable percentage of 
carcinoid tumors in the ileum metastasized, and present-day opinion seems to be 
swinging to the idea that all carcinoid tumors are slowly growing malignant neo- 
plasms. Time alone will tell w-hether or not a similar situation will prevail in con- 
nection w-ith what we have chosen to call papillary adenocarcinomas of the vulva. 

John E. McDonald, M.D. 

Mayo Clinic, 

Eochester, Minu. 

November 14, 1941. 
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Five postgraduate courses in obstetrics, each of four weeks’ duration, will be of- 
fered at the Chicago Lying-in Hospital between January 12 and June 6, 1942. These 
are sponsored bj^ the Illinois State Department of Health and the Children’s Bureau 
of the TJ. S. Department of Labor. The features of the program consist of observa- 
tions on current managements of normal and abnormal states of the pregnant, 
parturient, and puerperal patient. Lectures, demonstrations, clinics, and other 
teaching means augment the operating room and birth room observations, and ward 
round discourses. The course is run on a non-profit basis. A deposit of $25.00 is 
required on registration, $10.00 of which is refunded at the completion of the course. 
All the members of the department participate in giving the courses. Additional 
information and application blanks may be obtained by request from Postgraduate 
Course, Department of Obstetrics and Gynecology, 5S4S Drexel Avenue, Ciiicago, 
Illinois. 


American Board of Obstetrics and Gynecology 

The general oral and pathologic examinations (Part II) for all candidates 
(Groups A and B) will be conducted at Atlantic City, N. J., by the entire Board, 
prior to the opening of the annual meeting of the American Medical Association 
in Atlantic City, on June 8, 1942. 

Application for admission to Group A, Part II, examinations must be on file 
in the Secretary’s Office not later than March 1, 1942. It will greatly facilitate 
the work of the Board if applications are filed as far as possible in advance of 
the closing date for their receipt. 

Formal notice of the time and place of these examinations will be sent each 
candidate several weeks in advance of the examination dates. 

Candidates for reexamination in Part II must make written application to the 
Secretary’s Office before April 15, 1942. 

As previously announced in the Board booklet, this fiscal year (1941-1942) of the 
Board marks the close of the two groups of classification of applicants for e.xann- 
nation. Thereafter, the Board will have only one classification of candidates, and 
all will be required to take the Part I examinations. 

The Board requests that all prospective candidates who plan to submit appHca 
tions in the near future request and use the new application form which has this 
year been inaugurated by the Board. The Secretary will be glad to furnish these 
forms upon request, together with information regarding Board requirements. Ad 
dress Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), Pa. 
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ROSTER OF AIMERICAN OBSTETRICAL AND 
GYNECOLOGICAL SOCIETIES* 

f.-ljjjicnrs in ./nnitfiri/, .-IjinV, July, Ociober) 

American Gynecological Society. Prcxidcnf, W. C. Daiiforth, ICvanston, 111. Secir- 
iary, H. C. Taylor, .Tr., S:J0 Park Avo., New York, N. Y. Next meeting, May, 
1942, Sky Top, Pa. 

American As'ociation of Obstetricians, Gynecologists and Abdominal Surgeons. 
President, W. R. Cooke, Galveston, Texas. Secretary, Janies E. Bloss, 418 
lull Street, Huntington, IV. Va. . 4111100 ! niceting will be held at White 
Sulphur Springs, Va., September 9-11, 1942. 

Central Association of Obstetricians and Gynecologists. President, .Tohn H. Moore, 
Grand Forks. S. 11. .Seen tary-Trett';vrer, IV. F. Mengert, Iowa City, Iowa. 
Next meeting, lies Moines. la., October. 1*.>42. 

South Atlantic Association of Obstetricians and Gynecologists. President, E. A. 
Bartholomew, .-Vtlanta, Ga. Secretary, Eobert A. Eoss, Durham, N. C. Next 
meeting, February G-7, 1942, Atlanta, Ga. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, W. T. Dannreuther. 
Secretary, Philip F. Williams, 2206 Locust St., Philadelphia, Pa. Next 
meeting, June, 1942, Atlantic City, N. J. 

New York Obstetrical Society. President, H. J. Stander. Secretary, Ealph 
A. Hurd, 37 E. C4th Street, New York Cit}-. Second Tuesday, from October to 
May, Yale Club. 

Obstetrical Society of Philadelphia. President, T. L. Montgomery. Secretary, John 
C. Hirst, 5U0 North 20th St., Philadelphia, Pa. First Thursday, from 
October to May. 

Chicago Gynecological Society. President, Charles E. Galloway. Secretary, James 
A. Gough, 104 S. Michigan Ave., Chicago, 111. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, George G. Cochran. Secretary, John J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brooklyn, N. Y^. 
Baltimore Obstetrical and Gynecological Society. President, Abraham Samuels, 
Secretary-Treasurer, Frank K. Morris, 11 East Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty Building. 

Cincinnati Obstetrical Society. President, K. \V. Enz. Secretary, Edward Fried- 
man, 19 West Seventh St., Cincinnati, O. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegburn Building, Louisville, Ky. Fourth Monday, 
from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Stearns. 
Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
Wednesdaj’ of each month. 

Pittsburgh Obstetrical and Gynecological Society. President, Thomas Evans, Jr. 
Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. First 
Monday of October, December, February, April, and June. 

Obstetrical Society of Boston. President, John Eock. Secretary, Judson A. 
Smith, 264 Beacon St., Boston, Mass. Third Tuesday, October to March, 
Harvard Club. 

New England Obstetrical and Gynecological Society. President, Frederick L. Good. 
Secretary, R. J. HefEernan, 475 Commonwealth Avenue, Boston, Mass. Meet- 
ings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society. President, T. Floyd Bell. 

Secretary-Treasurer, William Benbow Thompson, 6253 Hollywood Boulevard, 
Los Angeles, Calif. Next meeting, San Francisco, Calif., November, 1942. 

omissions, and corrections should be addressed to the Editor of the 
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Washington Gynecological Society. President, W. J. Stanton. Secretary, L. L. 
CockeTille, 900 17tli Street, IST. W., Washington, D. C. Fourth >SatuTrIay, 
October to May. 

New Orleans Obstetrical and Gynecological Society. President, E. L. Zander. Sec- 
retary, Eugene Countiss, 921 Canal St., New Orleans, La. Meetings held every 
other month. 

St. Louis Gynecological Society. President, E. Lee Dorsett. Secretary, Joseph A. 
Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Second Thursday, October, 
December, February, and April. 

San Francisco Gynecological Society. President, T. Henshaw Kelly. Secretary, R. 
Glenn Craig, 490 Post Street, San Francisco, Calif. Regular meetings held 
second Friday in month. University Club, San Francisco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. President, Roy Grogan. 
Secretary, J. Melver, 714 Medical Arts Building, Dallas, Texas. 

Michigan Society of Obstetricians and Gynecologists (formerly the Detroit 
Obstetrical and Gynecological Society). President, H. G. Walser. Secre- 
tary, Harold C. Mack, 955 Fischer Bldg., Detroit, Mich. Meeting first Tues- 
day of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. President, Francis R. Irving. Secretary, 
Nathan N. Cohen, 713 East Genesee St., Syracuse, N. Y. Meets second 
Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, T. M. 

ware, Birmingham, Ala. 'Secretary, John Newdorp, Montgomery, Ala. Next 
meeting Montgomery, Ala., April, 1942. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, 
Jr., San Antonio, Texas. Meetings held first Tuesday of each month at 
Gunter Hotel. 

Seattle Gynecological Society. President, Glen N. Rotten. Secretary, R. Philip 
Smith, 1305 Fourth Avenue. Meetings third Wednesday. 


Books Received 


THE DOCTORS MAY^O. By Helen B. Clapesattle. Illustrated. The University 
of Minnesota Press, Minneapolis, 1941. 

THE MICROBE’S CHALLENGE. By Frederick Eberson, Ph.D., M.D., Director 
of Laboratories, Gallinger Hospital, Washington, D. C. S54 pages. The Jaques 
Cattell Press, Lancaster, Pa. 1941, 

ABOUT OURSELVES. By Janies G. Needham. 276 pages with illustrations by 
William D. Sargent. The Jaques Cattell Press, Lancaster, Pennsylvania, 1941. 

CONTEIBUCION AL ESTUDIO DEL EMBABAZO ABDOMINAL. For Dr. 
David Orta Menendez. Faculdad de Medicina de la Universidad de la Habana. Tests 
de Instructor, 1939. 

THE TOXEMIAS OP PREGNANCY. By William J. Dieokmann, Associate 
Professor of Obstetrics and Gynecology, University of Chicago, etc. 521 pages, 
witli 50 text illustration.s and three color plates. The C. V. Mosby Companj, St. 
Louis, 1941. 

CLINICAL IMMUNOLOGY, BIOTHERAPY AND CHEMOTHERAPY'. By 
Jolm A. Ivolmer, Professor of Medicine, Temple University School of Medicine, etc., 
and Louis Tuft, Assistant Professor of Medicine, Temple University School of 
i^Iedicine, etc. 941 pages, illustrated. W. B. Saunders Company, Philadelphia, 1941. 
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Bacteriologists have demonstrated that a 
much more thorough disinfection of skm_ is 
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AnotJier significant fact is tiiat placental tissue contains a greater 
amount of arginine than any otlier tissue." This amino acid, when 
oxidized in the course of autolysis of infarcted placental tissue, may 
theoretically liberate guanidine.-'* Rejicated injections of autoly.sate 
of placental tissue pi-oduce convulsions and death in animals.* Au- 
tolysate from other tissues produces toxic effects but not convulsions.** 
hile guanidine has been demonstrated in increased amounts in 
pre-eclampsia and eclampsia/-* the test is not only difficult, but it is 
recognized that poisonous amino acids do not remain in the blood but 
quickly become fixed in the tissues,® Repeated injections of guani- 
dine in animals produce arteriolar spasm, hypertension, albuminuria, 
hypoglycemia, liver and kidney damage, increase in nric acid, convul- 
sions, and death. These manifestations arc strikingly similar to those 
seen in pre-eelamjisia and eclampsia. 

Since infarction implies obstruction in the circulation to the in- 
volved area, it is of interest to note that visible evidence of thrombosis 
has not onlj^ been found, affieeting some of the large vessels on the 
fetal surface of the placenta, but a predisposing cause of thrombosis 
has been found in the presence of a layer or collection of fat-laden 
cells beneath the endothelium of many of the placental vessels.'*’* This 
predisposes to roughening or breaking doAvn of the endothelium from 
the trauma of fetal movements. The appearance of placental vessels 
affected in this manner is very similar to that seen in coronary 
thrombosis, and also that seen in the aorta and coronaries of choles- 
terol-fed rabbits.*® 


The physiologic hypercholesterolemia of pregnancy has long been 
knoAvn and recognized ; also the fact that Avhen the basal metabolism 
is low, the blood cholesterol is increased and Auce versa. Since basal 
metabolism has been found to be definitely loAver in the Southeast” 
and mortality associated Avith pregnancy definitely higher in this 
region,*^ it is possible that a greater degree of hypercholesterolemia 
may be a pi’edisposing factor. 

Furthermore, Hunt, Patterson and Nicodemus,** acting upon this 
suggestion found that thyroidectomized, cholesterol-fed pregnant rab- 
bits developed a typical eclamptic syndrome near term, AAdiereas con- 
trol pregnant rabbits, cholesterol-fed but not thyroidectomized, did 
not shoAV this effect. The placentas from the rabbits having con- 
AUilsions shoAved typical acute infarcts. The placental Amssels shoiyec 
piling up of fat cells beneath the endothelium to such a degree that, tlie 
lumen Avas blocked. It appeared, therefore, that preservation o e 
thyroid prevented excessive cholesterol-Amscular change in the p ^ - 
cental vessels, thereby iireA^enting infarction, convulsions, and dea . 

Finally, Turner** has demonstrated that typical cholesterol yascn ar 
change is produced in the arteries of ^H^e/knental aiinna s w len 
cholesterol. He further proAms that the blood cholesterol 
the animals increased if cholesterol is 

found that the administration of thjn-oid , chaime.s 

chole.sterol prevented hypercholesterolemia and atheromatous clian^e 
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in the aortas of 89 per cent of the animals studied. Likevdse, he 
demonstrated that potassium iodide administered along Avith choles- 
terol Avas effective in ])reventing hypei’cholesterolemia and Amscnlar 
changes in 91 per cent of the animals. The mechanism of this protec- 
tion Avas obscure. In order to determine the inflAienee of the thyroid 
gland, cholesterol and potassium iodide Avere fed concurrently to 
thyroideetomized animals. Thyroidectomy in itself did not cause 
hypercholestei’olemia or the development of atheromatous changes in 
the aorta. Feeding chole.sterol produced hypercholesterolemia and 
vascular changes regardless of the presence or absence of the thyroid 
gland. In thyroideetomized animals, the protective influence of potas- 
sium iodide in preA’enting chole.stei-ol A’ascular changes in cholesterol- 
fed rabbits Avas lost. 

Based on the aboA'e facts and reasoning as to the possible bene- 
fits of thyroid extract or iodine in limiting or ])reventing cholesterol- 
vascular change in the placental vessels and thus lessening the in- 
cidence of infarction and toxemia, a series of private patients AAms gh'en 
thyroid extract (Parke, Davis & Co.) throughout pregnancy. The 
dose, Avhich vai-ied fi-om I..") to 3 gr. daily Avas determined early in 
pregnancy and sub.sequcntly controlled by repeated basal metabolism 
tests and observation of the i)atient’s reactions. OAving to the in- 
creased suseeiitibility of hypothyroid cases to toxemia, only those 
Avith miims metabolism Avere treated. For obvious reasons, it Avas not 
possible to make repeated blood cholesterol determinations throughout 
pregnancy. 

At the end of the thyroid study, another series of cases aa'RS stud- 
ied as to the effect of iodine treatment. The preparation originally 
used in dose of one capsule daily (1.08 gr.) Avas discontinued after a 
short time on account of objectionable bulk and unpleasant eructation. 
Bipoiodine (Ciba), one tablet daily, containing a comparable dose 
(1.8 gr. iodine), Avas substituted and found to be more palatable and 
free of undesirable effects. Only five eases in the iodine treated series 
developed visible and palpable enlargement of the thyroid, Avhich sub- 
sided on discontinuing the drug. Iodine treatment Avas routinely 
stopped at the end of the eighth month on the presumption that in- 
hibition of cholesterol-vascular change need not be carried beyond 
this stage. 

Since hyj)ertension Avas one of the more important criteria in de- 
terniining the development of toxemia, a diastolic pi’essure of 80 mm. 
of mercury, based on the last distinct sound, Avas taken as the upper 
limit of normal. The systolic pressure being more Amriable and sub- 
ject to more influences, Avas not considered sufficiently reliable. Since 
the diastolic pressure is 60 to 70 mm. of mercury in more than 80 per 
cent of normal patients throughout pregnancy,^'^ it is necessary to re- 
gard a rise above 80 mm. as an indication of impending toxemia, neces- 
sitating more careful and frequent obseimation. It is probably un- 
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safe to ignore a rising diastolic pressure until it has reached the ^en 
evnlly accepted IcYel of 90 mm. as tlie upper limit rnorll Z 
assoeiated development of retinal arteriolar spasms, increasing i 

^ moderate rise in blood pressure and 
albumin late in pvegmncy neees.sarily ,neans true to.xemia of pre- 
nane.Y In both the thyroid and iodine .series of cases, the differentiL 
tion of hypertension due to early vascular disease and that due to true 
oxemia was made by retinal examination early and late in pregnancy 
and also by examination of the formalin-fixed placenta. 

In a recent study,''’ we were able to .show tliat latent or mild vascular 
disease, as shown by a sliglit disturbance of the normal arteriovenous 
ratio of 2 to 3, to one between 1 to 2 and 2 to 3 or occasionally 1 to 2, 
and sliglit increase in ligln reflex, are ]ireseiit in 16 to 20 per cent of 
piUionts who show no hypertension early in pregnancy. Two-thirds of 
these patients develoji mild (o moderate hypertension and albuminuria in 
the last four to six weeks of pregnancy, apparently due to renal pathol- 
ogj’’ and not due to true toxemia of pregnancy. The accompanying 
symptoms of edema and headache are veiy mild and there is seldom need 
for interrupting the pregnancy. The blood pi’essnre is more variable 
and more responsive to rest in bed than in the ease of true toxemia. The 
placentas from these cases show no toxic types of infarcts unless there 
has been evidence of a superimiiosed toxemia. The gi’eater the disturb- 
ance in A-V ratio (1 to 3 oi* 1 to 4, etc.) the eaz’lier the onset of hyper- 
tension in pregnancy. Of the patients showing disturbances in A-V 
ratio, nearlj’" all were mild in type, between 1 to 2 and 2 to 3, a few 
1 to 2 and rarel}^ 1 to 3. 

Since Chesley and Chesley'® have shown that the result of the cold 
pressor test early in pregnancy is inconstant and that the response is 
essentiall}^ the same in preloxie and prenormal groups, Ave believe that 
retinal examination will prove to be more reliable. 

In this study the eases Avere divided into eaidy vascular disease and 
normal types according to the retinal findings early in pregnancy as seen 
in Table I. 


Table I. Incidence of Mild Vascular Disease in 760 Cases 


GROUP 1 

1 CASES 

1 PER CF.NT 

Mild vascular disease 

171 

22.5 

Normal | 

5S9 

77.5 


Mild vascular disease gi-oup includes patients found to have increased light reflex 
over retinal arteries and A-A^ ratio betiveen 1 to 2 and 2 to 3, occasionally J to - 
and rarely 1 to 3 


A diagnosis of toxemia, AA^liether superimijosed on vascular disease or 
arising in normal cases late in pregnancy, Aims based on the deA'-elopment 
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of localized spasms of the retinal arterioles, increase in blood uric acid, 
and a greater degree of allniminnria, headache, edema, and hypertension 
than in vascular disease cases. Retinal arteriolar spasms are absent in 
hypertension due to mild vascular disease, and the symptoms and find- 
ings arc milder, seldom necessitating interruption of pregnancy. Finally 
examination of tlie formalin-fixed iilacenta indicated true toxemia, if the 
toxic types of infarcts vere found or vascular disease if they were 
absent. 

Since the susceptibility to toxemia and the need for treatment were 
judged by the re.snlts of the basal metaboli.sm tests early in pregnancy, 
the cases were divided into the following groups. 


Tabi,?: II. Ba.sai. Met-xbolic Rate ix 09S Cases 


rate 

cases 

PER CENT 

-10 or lower 

■26.3 

37.6 

-10 to 0 

264 

35.2 

0 to +10 

147 

21.1 

+10 or higher 

42 

6.1 


This table does not include 02 additional casc.s in which basal metabolic rate was 
not determined 


Two-thirds of the cases showed basal metabolic rates of zero or less. 
This finding further emphasizes that basal metabolic rates are loAver in 
the southeni than the northern states. Since a low metabolic rate pre- 
disposes to toxemia, this may have bearing on the higher incidence of 
toxemia in the Southeast. 

Since iodine proved to be so much more potent than thyroid extract 
in preventing true toxemia of pregnancy, as will be slioivn in a 
subsequent table, the trend of the ba.sai metabolic rate in the vascular 
disease and the normal cases, is compared in Table III, to determine 
whether the difference could be explained on this basis. 


Table III. Cojipakison of Basal Metabolic Rate in 539 Normal Cases and 159 

Mild A'^ascular Disease Cases 


B.M.R 

[ NOr.MAL 

1 VASCULAR DISEASE 

cases 

PER CENT 

CASES 

PER CENT 

-10 or lower 

208 

38.6 

55 

34.6 

-10 to 0 

188 

34.8 

58 

36.4 

0 to +10 

114 

21,2 

33 

20.8 

+10 Or higher 

29 

5.4 

13 

8.2 


The results show there is no significant difference in the basal meta- 
bolic rates in the early vascular disease and the .normal groups, and the 
difference in the effect of iodine treatment must be explained on some 
other basis. 

The results of the administration of thyroid extract to lioth normal 
and early Avascular disease cases are sIioaaui in Table 
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TabIjK IV. Epff.ct of Thyroid Extract on Incidence of Toxemia 




NON- 




GROUP 

CASES 

treated 

TOXEMIA 

TREATED 

toxemia 

Mild vase, disease 

■mi 

48 

7 (14.C%) 

35 


Normal 


155 

r.4 (21.9%) 

85 

wmiAtWm 


Contrary to the re.sult.s obtained by Hugbes'’ ivlio showed a reduction 
of 50 per cent in the incidence of toxemia, the aliove analysis fails to 
show any benefit by treatment with thyroid extract. 

The results of the administration of iodine to both normal and early 
vascular disease cases are shown in Talile V. 


Table V. Effect of Iodine on Incidence of Toxemia 


GROUP 

CASES 

NOX- 

TREATED 

TOXEMIA 

TREATED 

TOXEMIA 

Alild vase, disease 
Normal 

88 

349 

49 

Kil 

3 ( (U%) 
41 (25.4%) 

39 

188 

2 (5.1%) 

12 (6.4%) 


For some unaccountable reason, the administration of iodine to cases 
of vascular disease during pregnancy fails to lower the already low 
incidence of toxemia in these cases, but wlien administered to normal 
cases, the frequency of toxemia is reduced almost /5 per cent. let ier 
this remarkable benefit is brought about through the effects anticn 
pated in the rationale of the treatment or in some other manner, 
endocrine or otherwise, wo are not prepared to say althougli the forme 

view is favored. . 

OFiection may be raised that the adoption of 80 as the ^ 

of normal diastolic pressure permits the inclusion of ^ 
mild toxemia, which would otherwise be exclude ^ ^ 
usually accepted figure of 90. As we have already stated, 
perience necessitates the adoption of the lower figure mas . 

cannot safely ignore the early manifestations of toxemia winch occur 
the range of 80 to 90 diastolic pressuie. .7 + j 

However, for the sake of comparison with the generally ® ^ 

ard of 90 as the upper limit of diastolic ^ 90) J 

the eases have been divided into mild (diastolic from SO to JU), 
seve™ (90 to 100, ; sevooe (100 ov 

ata'optio. Other symptoms and flndiiifts ot “ ^ „f 

in classifying the eases into these groups Tahle VI shons 
iodine treatment in toxemias of various degrees of setei J. 

TA.LS VI. incmsxcs axd Deokse or Toxemia m loo.™ amo Noxtbea™ 

NoRM.M, Cases 


Nontreated 
Iodine treated 
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Although improvement is most marked in the mild cases, the more 
severe grades of toxemia are noticeably benefited. It is conceivable 
that prevention of cholesterol- vascular change and preservation of ade- 
quate circulation in the placental vessels lowers the incidence of mild 
toxemia ; this in turn must be reflected in a lower incidence of the more 
severe forms of toxemia. 

In Table VII, a comparison of the effect of thyroid extract and 
iodine in preventing toxemia is .shown in the cases of early vascular 
disease. 


Table VII. CoMP.\nisox or 1?e.sults of Thyroid Extract and Iodine Therapy 
IN Preventing Toxemia in Mild Vascular Disease Cases 


group 

CASES 

1 TOXEMIA 

CASES 

PER CENT 

Control cases 

97 

10 

10.3 

Thyroid treated 

o5 

5 

14.3 

Iodine treated 

30 

2 

5.1 


The results indicate that the incidence of toxemia superimposed on 
early vascular disease is reduced 50 jicr cent by the use of iodine, where- 
as thyroid extract apparently exerts no benefit. 

In Table VIII a comparison of the effects of thyroid extract and 
iodine in preventing toxemia is shown in the normal cases. 


Table VIII. Comparison ok Eesults of Thyroid E.xtract and Iodine Therapy 
IN Preventing Toxe.mia in Normal Cases 


GROUP 

1 CASES 

1 TOXEMIA 

1 CASES 

PER CENT 

Control cases 

310 

75 

23.1 

Thyroid treated 

85 

23 

27.0 

Iodine treated 

IS8 

12 

6.4 


The results indicate that in normal cases as well as in early vascular 
disease cases, thyroid extract does not confer any protection against 
the development of toxemia. The administration of iodine, however, 
exerts a marked protection and reduces the later development of toxemia 
more than 75 per cent. 

In Table IX, the incidence of severe toxemia, comprising the mod- 
erately severe, severe, eclamptic and abruptio cases taken as a group, 
is compared in the nontreated and iodine treated cases. 


Table IX. Incidence of Moderate and Sea'ere Toxemia Including EcLAiipsiA 
AND Abruptio Placentae in 349 Cases 


GROUP 

CASES 

1 TOXEMIA 

Nontreated 

161 

13 (8.1%) 


Iodine treated 

188 

6 (3.2%) 



This table excludes mild types of toxemia. 
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The I'csulls indicate that t,he severe forms of toxemia are reduced 
nearly two-thirds or 60 per cent, by tlie administration of iodine during 
pregnanc 3 L 

DISCUSSION 

If one attempts to evaluate the benefit of anj’’ therapeutic agent ad- 
ministered during 2 n'egnanc 3 ’^ to lower the incidence of toxemia, he must 
recognize that certain cases developing evidences of mild or moderate 
toxemia late in iiregnancj’’, are not cases of true toxemia but are cases of 
mild or latent vascular disease. Retinal examination early in pregnancj’’ 
and again after develoimient of toxic s^nuptoms and findings, is of the 
greatest aid in differentiating vascular disease from true toxemia. 
Examination of the formalin-fixed placenta furnished the final proof 
in judging whether the toxic manifestations were due to true toxemia 
or to vascular disease. 

It would have been desirable had the stud.y covered a larger series of 
cases in both tlie thju'oid and iodine treated groups, but the benefit of 
iodine in i-edncing the incidence of toxemia is so striking that we feel 
that a larger series of eases ivould not materially alter the results. 

Furthermore, considering the fact that we have taken the last distinct 
sound rather than the beginning of the last phase as the diastolic pres- 
sure, also the fact that treatment has been limited to the group most 
susceptible to toxemia, and that a certain number of cases of toxemia 
occur in cases showing normal or slightlj'^ elevated basal metabolism, it is 
reasonable to believe that the possible beneficial results of iodine treat- 
ment have been under- rather than overstated. 

We would emphasize again the usefulness of the ophthalmoscope 
to the obstetrician ; also the satisfaction to lie obtained from familiaritj’’ 
with the t 3 ’'pes of placental infarcts in the final classification of the case. 

Inasmuch as toxemia maj’’ occur in anj’^ pregnanej’^, regardless of the 
basal metabolic rate and since lipoiodine (Ciba), in a dose of one tablet 
dailj^, is pleasant to take and is well tolerated, it Avould seem unnecessary 
to subject pregnant patients to basal metabolic tests, but routinelj’’ 
administer one tablet of lipoiodine dailj'^ from the end of the third 
month, when nausea and vomiting have usually ceased, on to full term. 
This dose is well tolerated, even though the patient maj^ also be using 
iodized salt. The simplicity and apparent etficaej’' of this treatment 
recommends it as a valuable routine, both for private patients and for 
prenatal clinics supervised bj' departments of public health. 

CONCLUSIONS 

1. True toxemia and vascular disease should be differentiated in 
evaluating the efficaej^ of anj^ prophjdactic treatment of true toxemia of 

pregnancy. _ _ . - • + . 

2. The ophthalmoscope is a most valuable aid in differentiating me 

toxemia of pregnanej’’ and vascular disease during pregnancy. 
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3. Examination of the formalin-fixed placenta for toxic types of in- 
farcts is essential in the final classification of the disorder. 

4. By the nsnally accepted standard, the basal metabolic rate in preg- 
nancy is definitely lower in the Southeast than in other sections of the 
United States. 

5. Low basal metabolism is a predisposing factor in the development 
of true toxemia of pregnancy and may be a contributing factor to the 
higher incidence of toxemia in the Southeast. 

6. Hypercholesterolemia, induced both by pregnancy and a lower basal 
metabolic rate, predisposes to eholesterol-va.scular change in the placental 
vessels. 

7. Cholesterol-vascular change in the placental vessels is the probable 
antecedent to thrombosis, infarction, and true toxemia of pregnancy. 

8. In pregnant animals, experimentation has shown the striking 
protective value of iodine and thyroid extract in tlie prevention of 
cholesterol-vascular change. 

9. Li women, administration of iodine markedly lowers the frequency 
of all degrees of toxemia during pregnancy; tliyroid extract apparently 
confers no protection. 

10. Lipoiodine (Ciba) is a pleasant, well-tolerated form of iodine; it 
does not require an initial or subsequent determination of the basal 
metabolic rate and, given routinely in a dose of one tablet (1.8 gr. 
iodine) daily from the end of the third month to full term, gives promise 
of effecting a great reduction in the frequenej^ of true toxemia of preg- 
nancy. 
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DISCUSSION 

dr. ROBERT A. ROSS, Durham, N. C. — The autliors, among other things, stress 
information obtained by the arteriovenous ratio. Unfortunately their data regard- 
ing this are not yet published. The light reflex, to be of value, must be done by the 
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same person, at the same time of claj- and under constant conditions, as other dis- 
turbing factors give spasm of the retinal %’cssels. 

For a long while the amino acids have been indicted as the cause of eclampsia, 
but different workers pick different acids. Johnston and Johnston think it is 
tyramme, others pick histamine and various other products. The authors think 
guanidine may be causative, but correctly .state that the quantitations are a bit 
uncertain and that this amino acid does not remain in the blood very long. 

The hypercholesterolemia of pregnancy is generally known, and there is a further 
slight rise in toxemia. This rise, according to our observations, is in the cholesterin 
esters. This unusual ratio between the free and combined cholesterol may have some 
significance. Our series of toxic patients show a hypoproteinemia, and it is our 
feeling that this lack may call for a compensator}’ increase in the fats and sterols 
in order to maintain osmotic pressure. 

Iodine is one of the oldest therapeutic agents, but we have been unable to prove 
that it influences cholesterol metabolism in tlie human being. 

In order to understand correctly the theme of this paper, it would seem that one 
should accept the placental infarct theory of eclampsia, then reason that iodine 
is given to alter tlie blood cliole.sferol .so that there would be no vascular depositions, 
then no thrombosi.s, no infarction with its increase in arginine and thus no guanidine. 
The authors are careful thinkers and observers but the thesis is complicated. 


DR. HERMAN W. JOHNSON, Houston, Texas.— We like to give Dr. Young, an 
Honorary Member of this Society, credit for being the first one to associate pla- 
cental infarction with eclampsia. I believe, however, that he had a predecessor. 
Young carried his theory down to a split protein which today we are not justified 
in doing as the chemistry of protein has made long strides since 1914. 

In our earlier papers we thought like Young that the infarcted area was the 
source of the toxic amino. This idea was abandoned several years ago. If the toxic 
substance were in the infarcted area, the fetus should be more affected than the 
mother. Our theory now places the source of the toxic amine in the degenerated 
chorionic epithelium, and this being adjacent to the intervillous spaces accounts for 
the mother being more often affected than the cliild. 

We believe that eclamptic toxemia is associated with the upright position, because 
the human female is the only animal that has eclampsia. Tliis upright position, to- 
gether with other conditions of pressure — namely first pregnancies, advanced preg- 
nancy, oversized babies, twins, and polyhydramnios — results in stasis in the inter-- 
villous spaces. This stasis causes in various areas degeneration of the chorionic 
epithelium. For a number of years we assumed this degeneration of the chorionic 
epithelium took place but had no proof of it. It has now been shown that in the 
severe pre-eclamptic the syncytium is degenerated in 80 per cent of the villi and that 
in normal pregnancy only 20 per cent showed degeneration. 

Cell autolysis then gives rise in these areas of degeneration to loosely held amino 
acids. Bacterial enzymes, if present in the blood, may convert the amino acids, 
especially tyrosine, into tyramine. If the condition of uniform pressure exists, 
namely living fetus and unruptured membranes, tyramine is absorbed by the ma- 
ternal circulation. If absorbed, it causes in the nonsensitive patient li}’pertension 
alone. In the sensitive patient it produces hypertension plus angiospasm often 
leading to convulsions. Repeated skin tests show convulsive patients extremely 
sensitive to weak dilutions of tyramine. 


DR. E. F. SHUTE, London, Canada.— I agree with Dr. Colvin on the importance 
of hypothyroidism in the etiology of the toxemias and on the importance of recog- 
nizing and treating toxemias nerj/ early, at the first albuminuria, at t le rs e em. , 
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or at the first hypertension. If the treatment is not begun then one can scarcely 
expect to prevent their develoi)ment, although their severity may be mitigated. 

Patients who have a lack of thyroid do not excrete estrogen well and therefore, 
presumably, the estrogens pile up, producing conditions which I think are re- 
sponsible for most of the late toxemias. The best antiestrogens appear to be 
progesterone and vitamin E. If one uses vitamin E in these late toxemias associated 
with high estrogen values, the dose should be large. A certain small percentage 
of these late toxemias are true pre-eclamptics, are associated with low estrogen 
values and improve on estradiol or stilbestrol. In these latter, we have used as 
much as 50,000 international units of estradiol two or three times a week, or 5 mg. 
of stilbestrol per day. Our results are of interest and will be summarized in the 
near future. 

DE. COLVIN (closing). — In answer to a question, we encountered only 5 cases 
reacting unfavorably to lipoiodine. All developed tenderness and enlargement over 
the area of the thyroid gland which immediatel}' disappeared when the iodine was 
discontinued. 

In regard to the origin of placental infarcts, we remain convinced of the specificity 
of infarcts associated with true toxemia of pi-egnaney. The infarcts are on the 
fetal side of the circulation and due to interference of the fetal circulation in 
placental vessels. It does not seem logical to believe that a poisonous substance 
circulating in the maternal blood stream could produce localized infarcts without 
involving the entire exposed surface of tlie placenta. 

In dealing with the problem of hypertension and albuminuria late in pregnancy, 
one must bear in mind that all such ca.ses are not true toxemia. The ophthalmoscopic 
investigation of the retinal arteries early and late in pregnancy along with a care- 
fully conducted study of the formalin-fixed placenta for acute infarcts will aid in 
the differential diagnosis and final classification. IVe have found that approx- 
imately one-fifth of our cases reveal evidence of vascular disease early in pregnane}’. 
The increased light reflex over tlie sclerosed retinal arteries along with a dis- 
turbance in the arteriovenous ratio are usually the only characteristics by which such 
cases are to be recognized. More than 60 per cent of these patients develop hyper- 
tension and albuminuria four to six weeks before term. The management of such 
cases is different from that of true toxemia. 

Although lipoiodine is not effective in preventing superimposed toxemia in vas- 
cular disease cases, the fact that it is capable, in doses of 4% gr., of reducing the 
incidence of true toxemia approximately 75 per cent in normal cases should warrant 
its more extensive use. 



GRANULOSA AND THECA CELL TUMORS OP THE OVARY® 
With a Report of Thirty Cases 
D. Nelson Henderson, M.D., Toronto, Ontario 

(From the Departments of Ohstetrics and G-ynecology and Fathology of the 

University of Toronto) 


^ I ’ HIS paper is a report of a clinical and pathologic study of 21 cases 
of granulosa cell tumors and 9 cases of theca cell tumors of the 
ovary. These tumors have all been encountered during the past twelve 
years.! The ease histories are complete and with three exceptions in- 
clude a postoperative follow'-up record of from one to twelve years. 
The close relationship between the granulosa and theca cell type of 
tumor is recognized, but they w'ill be discussed separately because of 
the controvers}’’ regarding the pathologic status of the latter. 

The twenty-one granulosa cell neoplasms presented considerable varia- 
tion in gross and microscopic appearance. The smallest tumor was 
microscopic in size while the largest weighed 24 pounds. The moder- 
ate-sized tumors, as a rule, revealed areas of interstitial hemorrhage, 
cystic degeneration, and necrosis (Pig. 1, A). The solid portions were 
whitish in color and of brainlike consistency. Marked friability was 
a constant feature of those tumors which were predominantly of the 
follicular type. One tumor presented gross evidence of luteinization. 
This tumor measured 6 cm. in diameter and the cut sui’face was a 
brilliant j’-ellow color, presenting the appearance of a huge corpus 
luteum of pregnancy (Pig. 1, B). The tumors, with one exception, 
could be divided into the three generally accepted microscopic types: 
the follicular, the cylindroid or trabecular, and the sarcomatoid (Pig- 
2, A, B, C) . More than one type was usually present in a single tumor 
and frequently all three were found. One tumor was of an adenom- 
atous type. Traut and Butterworth^ and Varangot^ have described 
similar tumors but they are I’are (Pig. 2, D). 

The diagnosis of the follicular and cylindroid type of granulosa cell 
tumor offered little difficulty. The pattern of growth was distinctive 
and the granulosa cells closely resembled the normal granulosa cell o 
the Graafian follicle. Tumors of the sarcomatoid type were frequently 
more difficult to recognize as granulosa cell neoplasms. The gianulosa 
cells in both appearance and manner of growth had lost theii distinc 


‘Read at the Fifty-Fourth Annual Meeting of the American Ass^^ation^^of^Oh- 

stetricians. Gynecologists, and Abdominal Surgeons, Hot Spring , 

tThl^’cRntcal and pathologic features of these cases are summarized in Tables 
V and VI. 
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live epithelial character and resembled connective tissue cells. If suf- 
ficient sections were examined, however, areas of transition of these 
connective tissuelike cells to typical or nearly typical granulosa cells 




'V.h.x- 


uy c: 

VC v, • A 


“•‘K 







LB 


Fig. 1. — (A) Granulosa cell tumor showing interstitial hemorrhage'; cystic degen- 
eration. and necrosis. (B) Completely luteinized granulosa cell tumor. The cut 
surface -was a brilliant yellow color. This tumor occurred before puberty. 



^ig. 2. — ^Four microscopic types of granulosa cell tumor: (A) follicular, (B) cylin- 
droid, (C) sarcomatoid, and (D) adenomatous. 
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could be found, as well as a change in manner of growth from sarcoma- 
like to follicular or cylindroid. 

As no hormone assays were made, evidence of biologic activity of the 
tumor was obtained from the clinical history or the microscopic exam- 
ination of the endometrium. The common clinical evidence of hormone 
activity was uterine bleeding alternating ivith irregular periods of 
amenorrhea. Amenorrhea of tlirce to four months' duration was com- 
mon while periods as long as two years were occasionally observed. 
When such long periods of amenorrhea occurred during the age period 
of the menopause it was often difficult to determine whether the amenor- 
rhea was due to a p}i 3 'siologie menopause or to the tumor. Endometrial 
hs'perplasia of the Sehroeder or “Swiss-cheese” type was the common 
pathologic evidence of excessive estrogen secretion. During the post- 
menopausal .imars, myometrial hypertropliy frequently accompanied the 



Fig. 3. — Microscopic granulosa cell tumor, 
moved along with a pregnant uterus 


This tumor was found in an ovary re- 
nt the time of therapeutic abortion. 


endometrial hj^perplasia while, in the one case occurring before pnheit}, 
secondary sex characteristics were precociously developed. Evidence of 
biologic aetivitjr of the tumor was present in 15 of the 21 cases, n 
10 eases the evidence was endometrial hj'perplasia and in o it vas 
a clinical histoiy of irregular uterine bleeding. In 4 of these 5 cases, 
the endometrium was not available for stud^L while in the fifth case 


the endometrium was in the earty proliferative phase. 

Of the 6 tumors which were classified as failing to produce evidence 
of biologic activity, 2 were associated with carchioma of tlie endome- 
trium and the uterine bleeding which occurred in these cases na 
tributed to this lesion. Of the remaining 4 tumors, 2 were o 
follicular type and 2 of the sarcomatoid. The smallest 
largest in the series were in this group of neoplasms which failed 



HENDERSON : GRANULOSA AND THECA CELL TUJIORS OF OVARY 197 


produce evidence of estrogen secretion. The smallest tumor was micro- 
scopic in size and was accidentally found in an ovary removed along with 
a pregnant uterus at the time of therapeutic abortion (Fig. 3). 

In the group of 21 granulosa cell tumors, there were 5 eases of uterine 
fibroids as well as 2 eases of carcinoma of the endometrium. As those 
findings Avere duplicated Avith the theca cell neoplasms, their possible 
significance Avill be discussed later. Dockerty and MaeCarty^ have re- 
ported 2 cases of carconima and 8 cases of fibroids in a group of 30 
granulosa cell tumors. 

The age incidence, of the tumors (Table I) corresponds fairly closely 
AA'ith other reported series. Excluding the one ease AAdiieh occurred 
before puberty, 9 occurred before and 11 after the menopause. As 
previously mentioned, hoAvever, it is often difficult to determine AA’hether 
amenorrhea occurring at the age period of the menopause is due to a 
physiologic climacteric or the result of the estrogen secreted by the 
tumor. 

Table I. Graxflosa Cell Group 


Uiuler 10 years 1 case 

Over 20 years 1 case 

;-!0 years 4 cases 

40 years 5 cases 

oO years 6 eases 

GO years 2 cases 

70 years 2 cases 


The postoperative folloAv-up record (Table II) reveals one clinically 
malignant tumor, a remarkably Ioav incidence of malignancy Avhen com- 
pared Avith the 15.4 per cent reported by Traut and Marchetti,* 28.1 
per cent, by Novak,*^ and an estimated 25 per cent by Varangot.^ 


T-able II. Granulosa Cell Group, Follow-up Record 


NO. OF 

CASES 

PRESENT STATE 

DURATION OF 
FODLOW-UP 

5 

Alive and well 

7 to 12 years 

6 

Alive and well 

4 to 6 years 

7 

Alive and well 

1 to 3 years 

1 

Died postoperative 

21 days 

1 

Died from recurrence 

3 months 

] 

Unknown 



The effect of postoperative high voltage x-ray treatment Avas diffi- 
cult to evaluate. Six patients received radiotherapy. One of these 
patients died three months after operation Avith ascites and CAudence of 
abdominal carcinomatosis. This tumor A\'as judged histologically malig- 
nant. Of the remaining five tumors, only tAvo Avere considered his- 
tologically malignant and both patients are alive and Avell, one for five 
years and one for eight years. As no definite histologic l)asis for the 
diagnosis of malignancy has been established for these tumors, the last 
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two cases do not warrant any conclusions. The failure of the liigh 
voltage treatment to arrest the progress of the growth in tlie one case 
is similar to the experience of Traut'* who concluded tliat “in the malig- 
nant group of tumors x-ray is not effective in retarding or stopping the 
pi ogress of the growth.” Nevertheless, until more is known about the 
malignant potentialities of the granulosa cell tumor and the effect of 
irradiation on a large number of eases has been observed, it would 
seem wise to advise such treatment in all eases in which the tumor 
occurs at the time of, or after, the menopause. 

Considerable variation in the rate of growth of these neoplasms was 
evident. One patient was observed for three and one-half years with- 
out any increase in size of the neojilasm, while the largest tumor in the 
series occurred in a patient, whose only complaint was a rapidly en- 
larging abdomen for one year. Another case demonstrated marked 
rapidity of growth following the intrauterine application of radium 
for metrorrhagia. The radium Avas inserted under anesthesia and no 
ovarian enlargement was noted at that time. Three months later a 
malignant sarcomatoid type of granulosa cell tumor, 16 cm. in diameter, 
was removed. The alidomen Avas tilled Avith blood-stained fluid and the 
tumor shoAved extensive interstitial hemorrhage and necrosis. Traut^ 
mentions tAvo tumors AA'hich Avere apparently unaffeeted by previously 
applied intrauterine radium. 

The clinical and pathologic status of tlic theca cell tumor cannot be 
as exactly defined as that of the granulosa cell neoplasm. 


Since Loeffler and PrieseP- first described a fibroma-like tumor of the 
ovary, haAung estrogenic effects, as a fibroma thecacellulare xantlioma- 
toides ovarii, doubt has arisen of the actual existence of a theca cell 
tumor and of its biologic actiAuty. Thomson and Sabler,® in a critical 
revicAv of the eases reported by Geist^® as Avell as the above authors, state 
that these authors “have not succeeded in proving their case as to the 
existence of a special gToup of tumors AA’ith specific naked eye and his- 
tologic appearance and typical sjmiptomatology.” Novak® questions tie 
advisability of too sharp a division between the granulosa and theca ceu 
tumors and considers them ‘ ‘ a species of granulosa cell neoplasm. 
Traut,'* in analyzing 54 cases of A\'hat he termed “so-called granu os 
and theca cell tumors,” found only 4 pure theca cell neoplasms an 
none gave evidence of hormone secretion. 


It is not the purpose of this paper to present a critical leiieu o ns 
discussion but rather to outline the clinical and pathologic features o 
our cases judged to belong to this rather uncertain group of neop asms 
Briefly, our diagnosis of a theca cell tumor has been made on. (1) 
firm fibromalike tumor Avith a cut surface presenting stiea vS or is an 
of yelloAvish colored tissue Avhieh stand out rather piommen ^ 
one ease, the Avhole tumor was distinctly yeUow (Fig. ' 

microscopic picture of interlacing bundles of connective issue 
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rather broad spindle-shaped nuclei. Scattered throughout this connec- 
tive tissue network are islands of epithelioid cells, either with vacuolated 
cytoplasm or acidophilic cytoplasm and clearly defined polyhedral cell 



Fig. 4. — Theca cell tumor. 



5. — Microscopic features of theca cell tumor, (A) Interlacing bundles of 
lot tissue cells with rather broad spindle-shaped nuclei; (B) islands of vacuo- 
lated epithelial-like cells. 

boundaries giving a luteinlilve appearance to the cells. Extensive areas 
of hj^alinization are usual. (Figs. 5 and 6, A, B, C.) (3) The presence 
of varying amounts of intracellular lipoid (Fig. 6, D). 

Only one of the 9 tumors occurred before the menopause. In this 
ease menstruation was normal and the endometrium was in the pre- 
nienstrual phase. The remaining eight tumors were all associated with 
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uterine bleeding. In 5 the bleeding was associated with endometrial 
hyperplasia and in 3 witli carcinoma of the endometrium. One of the 
cases of hyperplasia was atypical and four years after the original 
diagnosis of hyperplasia had been made a second curettage revealed 
adenocarcinoma. The uterus was the site of fibroids in 5 of the 9 cases. 
Wolfe and Neigus' have recently reported one ease of carcinoma of the 
endometrium and 4 eases of fibroids in a group of 8 theca cell tumors. 



Fig. G.— Microscopic features of theca cell tumor. (A) 
power of luteinized cells; (C) areas of hyaline degenerat , t ) 
cellular lipoid as demonstrated by sudan III. 


The age incidence of the theca cell tumors was latei than that of 
granulosa group (Table III). With one exception all occurred atte 

fifty years of age. 


Table III. Theca Cell Tumors, Age Incidence 


YEARS 

30-39 

40-49 

50-59 

60-69 

70-79 


NO. OF cases 
1 ease 

0 cases 
4 cases 
3 cases 

1 ease 
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The postoperative follow-up record (Table IV) reveals that none of 
these tumors has proved to be malignant. Three patients received post- 
operative high voltage x-ray treatment. 

All the theca cell and the majority of the granulosa cell tumors were 
stained by Laidlaw ’s silver stain to demonstrate reticulum. As pointed 


Table IV. Theca Cell Tumors, Follow-up 


NO. OF 

CASES 

PRESENT STATE 

DURATION OF 

FOLLOW-UP 


1 

Alive and well 

7 years 


1 

Alive and well 

6 years 


1 

Alive and well 

4 years 


1 

Alive and well 

3 years 


3 

Alive and well 

1-2 years 


1 

Alive and well 

C months then lost 


1 

Unknown 




out by both Brosig® and TrauV’ “ granulosa cells are reticulum free and 
theca cells are individually suri'ounded by it. In the theca cell neo- 
plasms, chains and islands of reticulum-free cells were found in every 
tumor (Fig. 7, A, B). These reticulum-free cells were not neeessai-ily 
those which showed vacuolization of their cytoplasm or lutein trans- 
formation. The luteinized cells when found in large clumps were almost 
invariably reticulum free (Fig. 8, A), whereas cells identical in appear- 
ance when few in number were occasionally individually surrounded 
by reticulum, but more frequently were clustered together in groups 
of three or foiir by a reticular network (Fig. S, B). We were unable 
to form a definite opinion in regard to the theca or granulosa nature 
of these luteinized cells. In the granulosa cell tumors, particularly 
those of the trabecular and cylindroid type, the septa between the cords 
of granulosa cells contained cells enmeshed in reticulum which closely 
resembled theca cells (Fig. 9). 

Varying degrees of luteinization occurred in both groups of tumors. 
In the granulosa cell group luteinization of the accompanying theca- 
like cells was frequentlj’^ noted when such change was absent in the 
granulosa cells. Two granulosa cell tumors were completely luteinized 
(Pig. 10). The first, which occurred before puberty, was a brilliant yel- 
low color and on microscopic examination was of the adenomatous tjqoe. 
Unfortunately, no endometrium was available for study in this case 
but the clinical history left no doubt in regard to the biologic activity 
of the tumor. The second granulosa cell tumor, which was completely 
luteinized, failed to produce evidence of biologic activity. Microscopic 
luteinization was not synonymous with the presence of intracellular 
lipoid. In some of the theca cell tumors, areas showing the heaviest 
deposition of fat failed to present the microscopic characteristics of 
luteinization. It was noted also that the degree of luteinization of the 
tumor bore no relationship to the type of uterine bleeding or to periods 
of amenorrhea. 
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Fig. 7.— Keticulum stain. (A) (C) sarcomatoid type 

tumor, (B) high power at margin of the island, tumor 

cell tumor— no reticulum: (D) reticulum of theca cell tumor. 


a theca cell 
of granulosa 




..m 


■\llJJ '=^ :■- - cells similar 

rig 8_(^) Luteinized reticulum-free ce„3 >n ^eca c^'s-aUWed in cords 

£ppearancf but individually surro^d^d by ret.cul 
,rl small groups by a reticular networK. 
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, Fig. 9. — ^Reticulum stain, granulosa cell tumors. (A) Trabecular type; (B) cylln- 
ciroia type; (C) two Islands of reticulum-free granulosa cells are seen at the bottom 
°t the microphotograph. In the septum above these granulosa cells are theca-llke 
cells individually surrounded by reticulum ; (D) high power magnification showing 
both types of cells. 
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. Fi|r. 10. — Photomicrographs of the two extensively luteinized granulosa cell tumors, 
l^l Luteinlike cells without vacuolization; (B) extensive vacuolization of cells In 
aaenomatous type of tumor. Tumor B gave clinical evidence of hormone secretion 
while A did not. 
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Table VI. Tueca Cell Group 
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The oeeiuT’ence of 5 cases of carcinoma of the endometrium in this 
series of 30 tumors suggests a relationship between prolonged estrogen 
stimulation of the endometrium, endometrial hyperplasia and carcinoma. 
Only one carcinoma was a localized tumor. It was of a papillary type 
situated in the fundus of the uterus and had deeply invaded the myo- 
metrium. The remaining 4 cases had the following common pathologic 
features. Tlie endometrium was diffusely involved and the myometrium 
only superficially invaded. The glandular arrangement, while markedly 
irregular and of a bizarre pattern, was well maintained. The glandular 
epithelium was of a secretory type and the supporting stroma was very 
scant in amount. The possibility that these eases only represented ex- 
treme degrees of benign hyperplasia was considered but after careful 
review by the author as well as Prof. W. L. Robinson, it was decided 
that no diagnosis other than carcinoma was justified. However, none 
of these patients has died from cancer or suffered from recurrence. Is 
it possible that the changes in the endometrium which fulfilled the re- 
qviirements for the diagnosis of carcinoma in this site were completely 
dependent upon the estrogen secreted by the ovarian tumor and did 
not represent true neoplasia? 

The significance of 10 cases of uterine fibroids is equally difficult to 
evaluate. Excessive or prolonged secretion of estrogen has been sug- 
gested as a cause for fllDi’oids, but there is little convincing evidence to 
support such a theory. On the contrary there is considerable evidence 
that ovarian function is normal in regard to ovulation and endometrial 
fesponse in the majority of cases of uterine fil)i’oids.^°’ In 2 of these 10 
eases, the endometrium was not of the hyperplasia pattern but was of 
the normal cyclic pattern for the known phase of the menstrual cycle. 
The possibility of some relationship between the estrogen-secreting 
ovarian neoplasm and the uterine tumors should be considered, but a 
definite conclusion of direct relationship is unwarranted. 

SUMMARY 

Thirty ovarian tumors belonging to the granulosa and theca cell 
group of neoplasms are reported. They correspond in age incidence, 
clinical manifestations, and in gross and microscopic appearance with 
other reported cases. They differ in one major respect, that of malig- 
nancy. Only one tumor has proved to be malignant despite a follow-up 
I’ccord of four years or longer in 14 cases. By means of Laidlaw’s 
silver stain granulosa-like cells were identified in all theca cell tumors 
and thecalike cells in a number of granulosa cell neoplasms. While our 
I'esults are similar to those reported by Traut and IMarchetti, we are 
iiot yet completely satisfied in regard to the recognition of these two 
types of cells by this method. Tumors of the theca cell group, however, 
liad a later age incidence and pre.senled sufficiently well-marked patho- 
logic differences to warrant their continued recognition as a particular 
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type of estro«en-secveting tumor. Two of the granulosa cell tumors 
were completely luteinized and one of these was of the unusual adenom- 
atous type. Tlie occurrence of 5 cases of carcinoma of the endome- 
trium and 10 cases of uterine fibroids suggests a direct relationship 
between the ovarian neoplasm and the uterine tumors but does not war- 
rant a definite conclusion in this regard. 


were encountered in the patholoRic laboratory of the 
Toronto Western Hospital, and 2 in the Ontario 
T' Health Laboratory. i am indebted to Dr. George Shanks and Dr. S. F. 

I ennj foi tte surgical specimens from the 4 outside cases. I am also indebted to 
■ I?' .^°*®hian. ,1. L. Robinson, R. W. AVesley, R. R, Graham, N. Shenstone, 
ana R. H. Hare for the clinical histories and follow-up records of their cases, as 
associates of the gynecologic staff of the Toronto General Hospital 
lor similar records of their private cases. One case has been previously reported 
eJ' Haro in Canad. M. Assn. J. 3G: (120, J937. This Case which occurred before 
puberty was included in the present series because of the follow-up record now 
ava-ilable and the complete luteinization of the tumor which was not emphasized 
in the original report. 
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DISCUSSION 

DE. EMIL NOVAK, Baltimobe, Md.— D r. Henderson has reported findings 
which correspond to those of other authors, with the one exception of nialignancj 
rate. He reports only 1 case of recurrence, while the figures of others would in- 
dicate a recurrence rate of from 28 to 35 per cent. Certainly our own e.xperience 
has not been nearly as favorable as Dr, Henderson’s. In our first follou-up, a 
fraction over 28 per cent of recurrences were noted. We now have over 100 m 
stances of this tumor type in our laboratory, although many of these nere sent 
in from outside sources. It is obvious, however, that granulosa cell carcinoma 
is a fairly common neoplasm. 

All are agreed that the degree of malignancy is very much less than that of 
ovarian cancer in general, and statistics on recovery rates from the latter are 
misleading unless cognizance is taken of this fact. The stiiking biologic p ^ 
nomena produced by some granulosa cell tumors, particularly those in 
and postmenopausal patients, may lead some to forget that the majority () 
tumors occur during reproductive life, when the endocrine effects produce } 
tumors are inconspicuous or lacking. When such tumors occur in chik ren, 
the ovaries assume their estrogenic function, the production of estrogen 
tumor brings about the phenomena of precocious puberty. iWien tiej 
after the menopause, the uterus undergoes hypertrophy and ' - t,,e 

unresponsiveness of the senile breast to estrogen stimulation. During P 



HENDERSON : GRANULOSA AND THECA CELL TUMORS OF OVARY 209 

life, llo^yever, the ovaries normally produce abundant estrogen and the sex charac- 
ters are fully developed, so that the production of estrogen by the tumor is a 
purely quantitative factor, producing sometimes menstrual excess, sometimes amenor- 
rhea of the so-called polyhormonal type, while often menstruation is quite normal. 

I have been interested in Dr. Henderson’s discussion of the occasional associa- 
tion of* uterine adenocarcinoma with granulosa cell tumors. I note that his patients 
who showed this association were all postmenopausal, which was of special interest 
to me because, as some of you know, I have urged the vuew that postmenopausal 
estrogenic stimulation of the endometrium, as seen in cases of postmenopausal 
hyperplasia, may be a predisposing factor to the development of adenocarcinoma. 

With reference to the histogenesis of these tumors, we are coming more and 
more to feel that their ultimate source is the ovarian mesenchyme, which is the 
progenitor of both the granulosa and theca. If such a feminizing mesenchymoma 
develops along epithelial lines, it becomes a granulosa cell tumor or one of its 
luteinized derivatives. If it assumes the connective tissue form, it develops into 
the thecoma, which likewise may undergo luteinization. However, I have never 
seen a thecoma in which grauulosal elements were not also demonstrable, while the 
same admixture is also seen in manj' granulosa cell growths. For this reason, the 
granulosa cell tumor and the thecoma should not be so sharply separated as_they 
have been by some authors. 

There is one flnal point which I should like to stress as regards the production 
of precocious puberty by granulosa cell tumors. This rather spectacular phe- 
nomenon, and the equally spectacular results accomplished by removal of the tumor, 
have led some to assume the presence of such a growth whenever a case of female 
sex precocity presents itself. Nothing could be further from the truth, for a con- 
siderably larger number of cases are due to other causes, and most often no tumor 
of any endocrine organ is demonstrable. In cases of granulosa tumor etiology 
the precocious menstruation is not associated with ovulation. In certain cases of 
the extraovarian group, however, both menstruation and ovulation occur. Cliildren 
of this type can therefore conceive at abnormally early ages, and this is obviously 
the explanation of such cases as the recent one, so widely publicized, of pregnancy 
in a 5-year-old Chilean girl. 

DR. JAMES E. DAVIS, Ann Arbor, Micu. — A phase of this study which is 
sometimes quite troublesome concerns the hyperplasias of the granulosa cells and 
theca cells. When correlation of these changes with the physiologic conditions 
is made, the question arises as to just how far the patient will carry these tissues 
before they reach the tumor stage. 

Another interesting phase concerns the adequacy of criteria that one has before 
him at the time of each indi^'idual study. If a group of these cases are studied 
several years apart, differing criteria may be set up at each study. This is espe- 
cially true with microscopic data, and differing conclusions will be reached. Diag- 
nostic criteria are not yet very substantially established. 

Another difficult factor in this study is that time is not available to study com- 
pletely all of the tumor. One part of the tumor will often give an entirely different 
picture from that of another part. Hence it cannot be said that data are absolutely 
correct or comparable unless study is made of the entire tumor. 

The point of theca cell tumors coming in the higher age group is interesting. 
Connective tissue will of course, increase as age increases, and I question whether 
ia this particular study this does not account for the impression which sets apart 
the age groups. Some of the microscopic sections shown on the screen may well 
have been theca cell instead of granulosa cell tumors. 
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DB. HENDERSOISr (closing). — Dr. Nov.nk talked of lutcinizatioiij wliich I did 
not have time to mention. Two of the tumor.s were completely luteinized, one 
occurring before puberty, the second later but udtliout an associated disturbance 
of menstruation. In neither of those two tumors did we have endometrium avail- 
able for study to say ndiether there was anj' secretory change. 

I was interested in the fact that Dr. Davis felt on looking at the slides that all 
these tumors might well be considered as granulosa cell neoplasms. The relation- 
ship between the two types is so intimate that I would be quite willing to acquiesce 
in tliat suggestion. Tliere wore, however, differences which were more or less con- 
stant for the theca cell tumors and I grouped them together merely to draw your 
attention to these tumors again in order to establish their identity as a .separate 
type of estrogen-secreting neoplasm. 


MALIGNANCY OP THE OYAEIBS- 


James Robert Goodall, B.A., M.D., C.M., D.Sc., P.R.C.O.6., 
F.I.C.S. (Hon.), Montreal, Que. 


I N J3EALING wit]! so complex a subject, in tvhicit there are so many 
untaiowu elements, it tvoulcl seem best to dit'ide the suliject matter 
into its main headings, and discuss each one separately. 

They naturally fall into the following subdivisions ; 

1. Malignancy, its meaning and properties. 

2. Tlie ot^ary, a.s the soiu’ce and getierator, its properties and po- 
lentialities. 


MALIGNANCY 


The more one studies the vagaries of tissues, and the more one be- 
comes experienced in tlie interpretation of their vital phenomena, the 
less is one inclined to define malignanc 3 ’^, and still less inclined to draw a 
definite line between tumors with malignant properties and those with 
benign attributes. In the minds of most pathologists there is a no 
man’s land, between malignancj' and benignity, into which we have to 
throw a large number of ovarian tumors of questionable parentage and 
still more questionable adolescence and senescence. 

The ovary has types of growths wliich are common to other organs. 
But it possesses also a potentiality for types of grow'th that are es- 
sentially and exclusively ovarian. Does Jiot this last statement at once 
rouse the thought tliat it is not surprising that the ovarj", the mothei 
and progenitor, possessing such tremendous potentialities for diveisi 
cation of function and morpholog.y, should also possess the facu tj o 
having these same functions and niorpholog'.y vitiated and theie oie o^ 
diverting these potentialities into an equal number of abnoiinal aiont is 

In order fully to understand that statement, one must know some- 
thing ; yes, much, of the cell differentiation which takes p ace in 
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ovary, but one must understand still more the tremendous poAvers of 
vicarious function possessed by each component cell of the ovary. 

Bmbryologieally the ovarian cells are derived from the mesenchyme. 
At first they are undifferentiated. They all appear to be alike. This 
stage of development is often spoken of, but probably Avrongly so, as the 
asexual stage. It is too deep a subject, this subject of sex, to enter into 
here, but en passant, it is not IcnoAvn, as yet, Avhether all the specific cells 
of the ovary are capable of forfeiting their normal quota of genes to 
become ova, or Avhether ova are set apart at an early stage of embryonic 
life, and the number of these once fixed cannot be increased at a 
later date. Oogenesis certainlj^ goes on throughout the life of certain 
lower animals, but perhaps these animals are still in the embryonic 
state relative to man’s progress in evolution. It is certain, however, 
that a pseudo-oogenesis goes on in some of the higher vertebrates, as I 
described in one of my previous ivorks. But whether any of these 
pseudoformations arising out of the fusion of several cells ever reach the 
stage of normal oogenesis is indeed not only problematical, but very 
doubtful. But at least this pseudo-oogenesis shows that the body of that 
animal must have undergone some metabolic change reverting it some- 
what to the embryonic stage when oogenesis Avas a noi'mal function. 
The importance of this finding in the lower vertebrates is important. It 
may have a direct bearing upon those complex tumors, such as dermoids 
and teratomas, that are characteristic of ovarian tissue and are looked 
upon as derived from totipotential cells, such as ova, in that these tumors 
may contain all or some of the somatic layers of the normal embryo. 

The components of the adult ovary are made up of three types of 
cells that are specifically ovarian. They are : 

1. The specific stroma cell. 

2. The membrana granulosa cell. 

3. The ova. 

I have put them in this order because the two latter groups are de- 
scendants of the first one. The specific stroma cell lives a labile life. 
It has great potentialities and a versatility in mutation that is not 
equalled by any other single cell of the body corporate. And what 
is most important is that it retains this potentiality and versatility to a 
great degree throughout the human sexual life, though perhaps in a 
progressive diminuendo as sexual life passes its maturity. As to the 
stroma cell’s function, this does not enter into the consideration of new 
growths, except that it is videly maintained that vitiated function in- 
variably precedes Autiated and ungoverned cell division. 

From these stroma cells there dcA'elops a form of neAv groAA'th, a de- 
scription of AAdiich has not yet been published. It is a local overgroAvth 
of these cells Avith a thin capsule. They are akin to fibromas, but the 
component cells are distinctly those of specific ovarian stroma cells, 
similar in morphology to stromatous endometriomas. The majority of 
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these tumors are microscopic and benign, but malignant types have 
been found, though the malignancy is of low grade and does not metas- 
tasize until the tumor has reached large proportions. They are friable 
and vascular and closely re.semble undifferentiated granulosa tumors. 

The granulosa cell, a more highly developed .stroma cell, by virtue of 
its elevation in the cell .social .scale, ]ia.s acquired new functions and new 
growth properties. Its function is that of both morphologic and 
topographic subservience to the dominating influence of the ovum. 

Among these cells Ave recognize three common forms of granulosa 
tumors, oophoromas, folliculomas, and morphologically undifferentiated 
granulosa cell tumors. These three differ only in degrees of higher 
functional loss. The oophoromas and folliculomas are never malignant, 
or if the,v are, their morphologic functional properties are lost, though 
Ave huAm no cor2‘oborativc evklei2ce that the transition ever takes place. 
Cri-anulosa cell tumors are frequentlj'- malignant, though I must con- 
fess that it is one of the most, difficult, most impossible, tasks to determine 
by microscopic study Avhether any given granulosa cell tumor is malig- 
nant or not. Man}’’ of them Avith all the clinical hallmarks of malignancy 
and Avith extensive peritoneal contamination at operation, and AAuth 
microscopic characters that denoted malignanc}', haA’e run a clinical 
course for years A\diieh belied our best clinical and pathologic judgment. 
And per contra, others seemingly benign have run a most rapidly 
malignant clinical course. So far there seems to be no single or complex 
criterion upon Avhieh a Avise prognosis can be based. 

The co-existence of a granulosa cell tumor of the oAmry and a car- 
cinoma of the uterus, even in young girls, offers an interesting problem 
of caA,Ase and effect. There are those Avho contend, and Avith a great 
deal of justice, that hyperestrinism is the immediate cause of ovarian 
and pelvic neAv groAvths. It produces in susceptible tis.sue an urge to 
groAv beyond the normal relations of tissues. Tliis contention is further 
supported in a theoretical Avay by the close chemical similarity betiveen 
estrin and carcinogenic substances. The influence of estrin in malig- 
nancy seems to be borne out in the coincidence of a granulosa cell tumor 
and a carcinoma of the endometrium. I have tAA'^o such eases, one pa- 
tient at 22 years and the other at 25 years of age. They Avere both 
cases of ovarian dystrophy and had been under obserAmtion and tieat- 
ment for years. There can be very little doubt that the uterine maho 
nanc}^ Avas secondary to the granulosa because this coincidence has been 
recorded so often in literature as to transcend the laAA’s of chance co- 
incidence. And there is noAV also very little doubt that the piimaij 
cause of the granulosa cell tumor lay in an abnormal anterior pituitaiA 

stimulation. 

Luteal cell tumors, of rare origin, have more an academic interest 
than a clinical significance. 
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The ovum, -with its idiosjmerasj^ of individual genes, is in a class 
itself. It is a totipotential cell, comparable in this respect to no other 
cell in the human or animal body. It has only the property of division 
in common with other cells, but even in this respect it is individualistic. 
Other cells when mature reproduce only their own kind. But in the 
matter of ditferentiation the ovum is unique. When one considers that it 
not only can reproduce all the cell complexes of the body, but also their 
complex functions and transmit genealogic individual idiosyncrasies, 
one finds oneself in awe liefore a great mystery. The infinitesimail}^ 
small and the infinitely great are the two extremes of which man, in his 
present mental development, cannot form any adequate conception. 
We do know, however, that the more highly an organism or machine is 
specialized, the more prone it is to easy upsets. It is also laiown from 
comparative physiology that quite a large percentage of ova are ab- 
normal, either ab initio, or in the process of development. 

From these two premises, and owing to the diversity of cell morphology 
usually found in dermoids and teratomas, it is generally agreed that 
these two forms of new growth are the expression of a vitiated metabo- 
lism upon ova. We have seen that in the lower vertebrates oogenesis 
may continue through the early years of sex maturity, and I have 
demonstrated in an old bitch that pseudo-oogenesis can and does take 
place. When we realize that parthenogenesis can be produced under 
experimental change of environment, we have in all these potent 
premises, factual evidence, or the conclusion that dermoids and teratomas 
are the result of vitiated growth in an abnormal o\nim, in situ. Dermoids 
and teratomas are specifically female or male sex-organ tumors, and 
are found only in ovarian or testicular tissue, whether this be normally 
or ectopically placed. Therefore we can contend that dermoids and 
teratomas, being specific to ovaries, must arise out of cells that are 
specific to that sex organ, and consequently must arise out of ova or its 
progenitors. When, hoAvever, we come to the large class of pseudo- 
mucinous cysts, which are always potentially malignant, there is not 
such uniformity of opinion. 

IMany eminent pathologists claim that just as dermoids and teratoid 
growths are of oval origin, so pseudomucinous cysts are of the same na- 
ture and are composed almost exclusively of the endodermic layer, in the 
same manner as dermoids are composed almost exclusively of tlie ec- 
todermic layer, and teratomas of all three component layers of tlie 
somatic body. Be that as it may, there is much to justify this opinion, 
and pseudomucinous cysts compose tlie foundation of most of the malig- 
nant papilliferous cysts of the ovary. 

It is Avell to point out at this juncture that the popular belief is that 
a new growth may be benign for a long period and then, due to a change 
in circumstances, it may pass into a state of “malignant degeneration.’" 
meaning by this that the whole or a great jiart of that benign tumor may 
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undergo this malignant change in a large part of its substance. This is 
the concept that is expressed in the terms malignant degeneration of 
fibioids, inalignant degeneration of ovarian tumors. According to tlie 
piesent concepts of malignancy nothing could be farther from the truth. 
We now believe that malignanc,y is tisuallj'^ the property of a single 
cell, and that all malignant cells of a tumor are derivatives of that 
parent cell. So if a tumor is malignant it is so from its inception, or, 
under the urge of growth of any tumor, a single cell of that tumor may 
liecomc malignant owing to a change of circumstances in that growth, 
Tlie second above-mentioned malignant change in an otherwise benign 
neiv growth is much the rarer condition, in fact, very rare condition. 
Something more, however, must be borne in mind. Malignant tumors 
have a tempo of growth, that may vary -within wide limits, and in any 
liattle liet-ween tumor and host the tempo ivill change according to the 
changes of resistance of tlie host. In this respect malignant new grondhs 
run a course parallel witli that of infections, but in malignancy the vic- 
tory is always a foregone conclusion unless some remedial measure, 
natural or artificial, enters to upset that certainty. The tempo of a 
groivth, as was stated, may vary ivithin very wide limits, and when the 
tempo is reduced to that approximating nonmalignant growths we may 
reach the no man’s land between malignancy and nonmalignancy. Let 
us not forget in our speculation that a new growth is malignant or non- 
malignant from its inception, and that the variance in opinions of 
pathologists is merely due to our lack of knowledge of determining 
factors. 

Malignanej’’ may be summarized as follows : 

1. The moi’phology of the cell composing the growth depends upon 
the organ from which it primarily arose. 

2. The tempo of the growth depends upon the terrain and the ac- 
quired or inherited corporeal lack of resistance. 

3. The rapidity of extensions and remote metastases depends upon the 
size of the individual new growth cells and the host’s resistance. 

With few exceptions ovarian malignant new growths possess a slow 
tempo and metastasize remotely quite rarely, and that quite late ni 
the disease. 

Another problem of new growths is to determine what causes one nev 
groivth to grow as a malignant papilloma while another grows as an 
infiltrating carcinoma. Some tumors combine both forms of dei e op 
ment. It is now maintained that these two forms of extension are tie 
same, except that the papilliferous types require a ca-mty (eithei cys ic 
or peritoneal) for development corresponding to foliage, wheieas le 
carcinomatous type of extension requires a supporting stiuctm e o so i 
tissue, corresponding to roots and earth, respectively. An jus as i 
botany, the aerial and terrestrial are to a degree interchangea i e, so i 
is also wdth malignant new growths. 
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The origin of the simple serous cysts of the ovary is a subject of dis- 
pute, but as these are never malignant they do not enter into this 
study. 

The arrhenomas are in a class by themselves. Their origin is no longer 
a matter of dispute. In my former writings, I pointed out that woman 
as regards her ovaries is in a higher rank from a point of view of evolu- 
tion than is man. Her ovary passed through the testicular stage of de- 
velopment on to the ovarian stage. The old embryologie law still holds 
good, that Avhat is permanent in the lower types is transitory in the 
higher. In passing through the lower testicular stage to the higher, 
certain ovaries retain some traces of the lower male order, and under 
certain conditions of metabolic environment these dormant atavistic 
structures are lighted into activity, not only morphologic but often 
functional activity. Interesting as are these tumors from an evolu- 
tionary and embryologie standpoint, they are not germane to our sub- 
ject as thej’- are rarely malignant. 

CLINIC.A.L CONSIDERATIONS OP OVARIAN MALIGNANCIES 

Modes of extension of malignant ovarian growths. It is generally con- 
ceded that ovarian malignancies extend almost exclusively by one of 
two methods. 

1. By direct contamination of the peritoneal cavity by a process 

of implantation. 

2. By Ijunpliatic progress. 

1. It is important to realize that nearly all malignant growths of the 
ovarj^ begin in the medulla of the ovary. I have found malignancy 
of the ovarj' so small as to be microscopic, yet always deep in the sub- 
stance of the ovarian stroma. The tunica of the ovaxy offers a sub- 
stantial barrier to its outwai’d progress for a considerable period of 
time, depending upon the tempo of the growth. Knowing this, we are 
always hopeful that Ixy removing such ovaries in toto, the further exten- 
sion of the disease may be circumvented. Whether the malignancy is of 
Ihe papilliferous type or of the cai’cinomatous variety, the clinician, 
having no authority over the growth, liopes to intervene before the 
ovarian capsule has been overcome. Contamination of the peritoneal 
cavity takes place by one of two methods: in the malignant papillif- 
erous cysts, the papillas gradually encroach upon the fluid content and 
then expand the capsule to the point of rupture. Tlie further progress is 
by peritoneal implantation upon tissues tliat become soiled by the grafts. 
The opposite ovary, if not involved simultaneously in malignancy, may 
develop inxplants upon its surface, and become densely adherent in the 
depth of the pouch of Douglas. The ovary which is primarily affected 
usually has reached a eon.sidorable size before fixation takes place, and 
during this interval it was free to rise in the abdomen, and usually 
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liecame cxtrapelvie in its lie before lieeoming fixed b^^ adhesions. Car- 
cinonidtoiis growths are usually solid and reach the peritoneal cavity 
by diiect extension. Malignancy, however, seems often to develop in 
130th ovaries simultaneously and independently. 

2 . Metastases from ovarian malignancy propagated through the blood 
stream arc extremely rare. 

Progress along the lymphatic chains and nodes, however, is extremely 
common, but fortunately is a late development. Ovarian malignant 
tumors have a relativel.y long period of local activity. In this respect 
they differ from malignancy of other oi’gans, such as stomach, breast, 
etc. Even progress along the lymphatics is slow, and remote metastases 
are a very late development. The one notal)lc exception to tliis rule is 
found in the i-apidly growing and metastasing grannlosa-celled tumors. 
They fortunately are rare. 

The one great hope for the surgical clinicians lies in attacking the 
malady i]3 its local stage befoin its extensions have occurred. 

To clinicians three problems at once suggest themselves. 


1. Can we distinguisli a malignant from a simple ovai’ian growth. 

2. Should we endeavor to remove the ]3rimary growth when extein 
sion to neighboring structures has occurred. 

3. In all cases of suspected malignancy should one remove both 
ovaries whether the second be visibly affected or jiot. 


1. So far as I know there is no clinical criterion by which one can dis- 
tinguish a nonmalignant from a malignant ovarian groudh. Espeeiall}’’ is 
this true while the malignant growth is still limited to the ovary and en- 
capsulated. Yet this is the only period in which malignancy can be 
dealt with satisfactorily. Ovarian new growths are unfortunately sin- 
gularlj’^ free from symptoms. Even the menstrual ejmles and characters 
are seldom disturbed. 

The advent of pain, or of free fluid in the abdomen are too often t e 
heralds of ineradicable extensions. As previously stated ovarian malig- 
nant growths are usual] .y slow in development. Their tempo is usual y 
considerably less than similar growths elsewhere. This allows a IoDo 
period during which the disease is purely local and offeis gieatei 
chances of a hopeful complete eradication of the disease. It is u^ oi 
tunate that ovarian new growth is so sjunptom free. So many pation^ 
consult us merely because the abdomen is enlarging. So pioiwimce ^ i 
this freedom that many spinsters with a guilty conscience an marrie 
women come because pregnancy is suspected, owing to the a j 
enlargement. It is pathetic, hoAvever, how many cases come un 
servation only when the disease is too far advanced to per mi any 


of total eradication. ^ 

2. "When dealing with a Iniowni malignant tumoi a . opeia^ „,lipther 
can usually judge after a rapid surrey of the alxlommal oavi 5 
the growth is remorable or not. In remotnng an encapsulated g.o»II. 
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it is often desirable to do so through as small an incision as possible 
by aspirating the groAvth and remoAung its contents, thereby permitting 
the collapsed capsule to be AAnthdrawn through a verj* small opening. It 
is not ahvays possible to distinguish the character of c.ysts by inspec- 
tion, and for fear that a suspected simple cyst may eventually turn out 
to be multiloeular, within a smooth uniformly dense capsule, exioloratory 
perforation of the cyst by a trocar should Idc done very cautiously for 
fear of peritoneal contamination. When the mistake has been dis- 
covered, it is not always possible, in fact, rarely possible, to close the 
trocar puncture satisfactorily to avoid contamination during the exten- 
sion of the incision and the enucleation en bloc. 

When, however, upon opening the abdomen, the case presents a 
definite peritoneal involvement, I know of no rule which can be laid 
doAAm to guide the surgeon. Only experience can be a safe judge. In 
these circumstances both ovaries are generally involved, one higher up, 
and the other bound down by peritoneal extensions in the pouch of 
Douglas. When, however, the ovarian groAvths can be removed without 
too much risk, even at the expense of considerable difficulty, it is thought 
that the period of life is lengthened. This is a debatable point, for no 
one can state what the tempo of that tumor Avas before operation, and 
AAdiat Avill be its rate of groAvth afteinvard. I have had a patient Avho 
had both ovaries removed for malignant groAvth, the tumors Avere the 
size of coconuts, and the retroperitoneal glands Avere the size of Aval- 
nuts, yet she lived eight years Avith apparently normal health, only 
to die of metastasis in the end. Others seem to progress at a faster 
tempo after surgical intervention. 

3. It is my policy to remoAm both oAmries Avhenever tliere is undoubted 
malignancy of one of them. This is not so radical a procedure as one 
might suspect. Most of these patients are in their late thirties or older, 
and spaying, as a rule, does not involve any grave consequences. In the 
young girl, hoAvcAmr, the problem becomes a sentimental question. Gran- 
ulosa cell tumors are notably found in the young. In tAA'O of my cases 
the patients Avere 22 and 25 years of age. I removed both oAmries, yet 
I knoAv noAv that malignancy in granulosa, tumors is difficult to define 
even Avith the microscope, though granulosa cell tumors are easily recog- 
nizable by theii- striking characters. Under these circumstances Ave 
would doubtless be radical in many cases and not feel any remorse. 

It Avould seem that deep x-ray application should find in malignant 
ovarian disease a field of great usefulness. But, my experience is at 
variance Avith that of others, because I have found deep x-ray therapy 
siugularly inefficient in the cure or alleviation of cases of peritoneal in- 
volvement. It is Juy conviction that x-rays not only do not improve, 
but have almost invariably broken doAvn the patient's health and 
baslened death. This untoAvard result cannot be attributed to the roent- 
genologists, because these are highly trained men in various hospitals of 
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ae eitj of Montreal, where instnnnenls of liigh potency are at their 

ff '"V"' the only hope for a 

patient suffering from incipient malignancy of the ovaries lies in early 

extirpation, before the disease has spread beyond the confines of the 
ovary. This will necessitate exploratory operation upon any suspicions 
umoi of the ovaries. Our attitude toward ovarian new growths must 
be somewhat alcin to the position we adopt toward tumors of the breast. 

oubtless many abdomens will be opened needlessly. So it should he 
oiir endeavor to make exploratory celiotomy free from unexpected ac- 
cidents by careful preoperative study of the patients, so that eventually 
this operation can be recommended without fear of untoward complica- 
tions. The long period of confinement of the disease of the ovary gives 
a wdder margin of cures. But the paucity of symptoms in local new 
growdli militates strongly against the patient, in that consultation is 

frequently deferred beyond the period when the disease is solely 
ovarian. 


1472 SIIEUBROOKE STitnr.T, W. 


DISCUSSION 

pB. VIEGIL S. COUNSELLER, Rochester, Mixn. — In general, in all cases in 
which there is a tumor of one ovary, and the other ovary is normal, I advise removal 
of tlie diseased ovary. If however, there is a suggestion that both ovaries are in- 
volved I advise removal of both ovaries, the uterus, and tubes. In the presence of 
operable papillary ovarian cj’sts, panhysterectomy should be performed because im- 
plants are likely to occur in the uterus and tubes. Since the condition is often 
bilateral, in the case of an}’ carcinomatous ovary either cystic or solid, I propose 
panhystereetomy. 

I cannot agree with Dr. Goodall in his statement that these pelvic malignant 
growths are slow in development and metastasize late. It has been my experience 
and that of my colleagues that there are four difl'erent types of growth according 
to the grade of malignancy (Broder’s classification). Those of low malignancy do 
grow slowly and extend late, but unfortunately many of these growths are of the 
high grade of malignancy. Grade 3 or 4. This is particularly true of the solid 
ovarian cancers. On the other hand a malignant lesion of high grade that is still 
intraeystic is favorable for surgical cure. 

At the Mayo Clinic we feel that any patient beyond the age of 37 years who has 
an ovarian cyst of fair size should be subjected to exploration, because the chance 
that these cysts are malignant increases progressively beyond this period in life. 

I believe that clinically it is possible to suspect malignant cysts on bimanual exam- 
ination because the cyst is tense and gives the impression of being heavier than the 
ordinary simple cyst. It may have one or two attachments in the pelvis. 

As to treatment, I am in agreement with Dr. Goodall with regard to roentgen 
therapy. The longer I am able to follow these cases the more I doubt the value of 
roentgen therapy. I believe that whenever it is possible to remove the atfected organs, 
even though there may be some metastasis to the omentum, the patient will live just 
as long without roentgen therapy as with it. At the Mayo Ciinic we have records 
of patients living twenty-five years following panhystereetomy for malignant cysts 
with metastasis. For some reason secondary growths in some cases regress or fai 
to progress following removal of the parent structure. 
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DE. EMIL NOVAK, Baltimore, Md.- — Dr. GoodalPs plan of subdividing 
granulosa cell tumors is unorthodox and seems to me unwise. For example, he 
applies to one group the designation of oophoroma, a term which until recentlj^ was 
commonly applied to a totally unrelated family of tumors, those of Brenner tj’pe. 
The so-called oophoroma follieulare of former years is now quite universall}^ spoken 
of under the eponjmiic designation of Brenner tumor, and it is totally ditferent 
iiistologically and histogenetically from the granulosa cell tumors. 

I agree with Dr. Goodall as to the impossibility of prognosticating the degree 
of clinical malignancy of granulosa cell carcinoma on the basis of histologic criteria. 
The tumors which occur in prepuberal patients have seemed to be less malignant 
than those occurring during reproductive life, but this may be due to the fact that 
the striking biologic effects produced bj’ such tumors in children, comprising the 
syndrome of precocious pubertjq bring them to medical attention much earlier than 
when such tumors occur during reproductive life, when such biologic effects are not 
seen. 

There is still some difference of opinion as to whether the cystic forms of ovarian 
carcinoma are always seeondarj’ to benign cj'stadenoma or whether they may 
represent carcinoma ab initio. There is certainty no question that cancer fre- 
quently develops in previouslj’ benign eystadenoma. Most of us liave seen patients 
in whom large cysts have been known to be present for man}’ years, and in whom 
later removal of the cysts has shown definite cancer developing in the wall of the 
cysts. A not uncommon observation in all laboratories is to find cancer only in a 
localized area of an otherwise benign eystadenoma. 

From a practical standpoint, if the surgeon at operation encounters a cyst 
which is thin-walled throughout, it is reasonably certain to be benigm, and conservative 
operation is indicated. If, on the other hand, a hard indurated mass is felt at some 
portion of the cyst, the surgeon ’s suspicion .should be aroused, and certainly the 
cyst should be opened before the abdomen is closed, as this will often give additional 
naked eye information. If a serous eystadenoma presents only a few papillomatous 
outgrowths on its surface or within its cavity, it is most likely to be histologically 
benign, but if it is filled with a mass of necrotic papillomatous growth, it is reason- 
ably sure to be malignant, and radical surgery is indicated. These are broad 
generalizations, and exceptions are of course encountered, but they demonstrate the 
importance to a surgeon of a knowledge of pathologv’. This is of much greater 
practical value than the collaboration of a pathologist confrere. 

With reference to the management of granulosa cell tumors, those seen in children 
should in general be treated conservatively, and those in reproductive or postmeno- 
pausal life radically, u-ith individual exceptions based on such factors as age and the 
importance or unimportance of later pregnancie.s. Dr. Goodall certainly need not 
apologize for advocating removal of both ovaries in cases of unilateral ovarian 
carcinoma. Not only the ovaries but al.«o the uterus should be removed in view of 
the frequency of extension to the latter organ. To do less would in the ordinary 
case of ovarian carcinoma be culpable, unlc.ss technical difficulties make this im- 
possible or inadvisable. 

As to postoperative radiation, its advantages arc difficult to evaluate, but most of 
us will employ it simply to make sure that nothing of po.^sible benefit to the patient 
IS omitted. I do not believe, however, that it is very often of decisive value. 

Finally, I should like to emphasize the inadvisability of operating on very small 
c.vst.s. Many of these are of nonneoplastic, i.e., follicle or corpus lufetim type, and 
they are of tr.ansient nature. All of you have found that at suhsequent oxaminnfion 
c.Vi^ts, as large as a lemon or small orange, have completely disai>poared. On the 
other hand, in the definitely neoplastic variety, operation is ordinarily advisable oven 
"I the absence of symptoms, not only because of the frequent occurrence of such 
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coinpliciitions as torsion of tlic j)e(liele, but even more because of the malignant 
potentialities of ovarian growtlis, nuicli greater, for example, than pertain to uterine 
myomas. 


DK. JAMES K. QUlGLE'i , Rochesteu, N. Y. — 1 should like to report an example 
of the rapidity of growtii of a malignant ovarian tumor. The patient, a woman of 
GO .tears, was curetted for bleeding in December, at which time no enlargement of 
either adnexa was noted, A inontli later she had an ovarian growth the size of 
an English walnut, and four months later it liad developed into an orange-sized 
tumor, at operation no niotastases were di.scoverablc, but both ovaries were removed, 
and radiation given. Sliould this postoperative radiation have been used? 


DK. JOE V. MEIGS, Bostok, Mass. — W licn one discovers a tumor of tlie ovary, 
if it sliows papillomatous growth inside or out, one should consider doing radical 
surgery. All ovarian tumors can metastasize to the uterus and thence to the cervix, 
and I believe, therefore, that total extirpation of the uterus plus removal of both 
tubes and ovaries should be done. In our own series about 40 per cent of all 
ovarian tumors were bilateral and for that reason I think there is some predisposing 
anatomic or histologic abnornialit.v. The chances are that if one ovary is involved 
the other probablj- is also. 

A very small percentage of patients with solid carcinoma of the ovary live live 
years following operation, but 23 per cent with malignant papillary cystadenomas 
do live. Patients having x-ray treatment do not survive in any greater numbers 
than those that do not have .such treatment. Nevertheless, in our series life was 
lengthened about three months in those who had x-raj' treatment. I have some 
patients who arc still alive who had x-ray treatment for inoperable cancer and were 
operated upon radically later. 

One word may bo said about another tunio)', namely the fibroma of the ovary 
with fluid in the abdomen and chest. One usually assumes that such fluid is due 
to metastasis from cancer and that therefore no surgery should be undertaken, 
yet in the last year we have had 3 patients with fibroma of the ovary with pleural 
fluid. Patients whom we might regard as hopeless because the chest and abdomen aie 
full of fluid should not be condemned until this syndrome has been e.xcluded. Twenty- 
six such cases have now been reported/ and it is certain that there are many other 
patients who arc being overlooked. 


DE. GOOD ALL (closing).— Of course, it is well known that fibromas of the ovary 
usuall.y are associated with fluid in the chest and ascites. In patients uith sue 
accumulation of fluid in tlie presence of an ovarian tumor, it is often di cu o 
determine whether we are dealing with a simple flbroma oi a malignant gro \ 
This uncertainty is often a reason for operating. 

I would not presume to answer definitel.y Dr. Quigley s question o 
x-ray rvas rightly or wrongly used in his case, but the fact that the tumor 
malignant would probably have caused us to use x-raj-, at least as a sa le 

conscience. . u„f«.oPTi 

With regard to the oophoronms, there W'as a slight misunderstan ing 
Dr, Novak and myself. According to my view it is a small tumor v nc i g 
slowly but which still retains some of the function of the stroma ce 



HYSTERECTOMY IN PREGNANCY, LABOR, ANH) THE 

PUERPERIUM«= 


Gerald W. Gustafson, ]\I.D., F.A.C.S., Indianapolis, Ind. 

(From ihe Department of Obstetrics, Indiana University School of Medicine) 

' I ’HERE is a small hut definite place in the field of obstetrics, for 
liysterectomy. Proliably no other operation so clearl 3 ' demonstrates 
the justification for nnitj'^ in obstetrics and gjmeeologj'. This paper is an 
attempt to correlate the indications for hj’sterectomj' in pregnancA’, 
labor, and the pnerperiiim, and is based on those In-sterectomies done on 
the obstetric service of the William H. Coleman Hospital, and the per- 
sonal experience of the author. This discussion Avill be limited to ab- 
dominal lij'sterectomj', as aside from an occasional ini-ersion of the 
uterus, there is little indication for vaginal hj’sterectomj* in obstetrics. 

From the opening of the Coleman Hospital in October, 1927, to Jan. 1, 
1941, there have been 12,536 deliveries including all births of babies of 
1,000 Gm. or more. During this period there have been 27 alidominal 
hvstereetomies definitely associated Avith the parturient state. 

HYSTERECTOMY DURING PREGNANCY 

Tables I and II include those patients on Avhom IiA'sterectomy v-as per- 
formed during pregnancy; Table I being those cases before viability, 
and Table II those past AGabilit.y. 

HYDATID JIOLE AND CHORIONEPITHELIOAIA 

Wliile chorionepithelioma maA* occur after abortion or labor, at least 
50 per cent of ehorionepitheliomas folloAA' h.A'dalid mole. All authorities 
seem agreed upon tAvo facts, namely: (1) that h.A'sterectomy is not a 
routine necessity after liA'datid mole expulsion or removal; and (2) that 
in the presence of chorionepithelioma, panhA'stereetomA' folloAved b.A’ 
radiation is indicated. Our great jiroblem then is to Avatch patients that 
have had hydatid mole so that early chorionepithelioma may be dis- 
covered. I am not in agreement Avith those avIio advise the removal of 
hydatid mole by hysterotomy so that the interior of the uterus may 
he examined for evidence of invasion. In my oavh case, C-12S75, 
most of the lesion Aims in the Avail of the uterus, and an incision in the 
anterior Avail of the uterus might easily have missed the lesion. The 
hydatid may be removed In- sponge forceps from beloAV and tlie case 
Avatched by repealed Asehheim-Zondek or Friedman tests. If the test 

. ‘no.-ia at tlie Fiftv-Foiirtli Annu.al Mcctinjr of the American .V.«.-=oci.ation of Obste- 
tricians, GyneeoIoKists and Abdominal surgeons. Hot Springs, A'a., September 11 to la. 
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remains positive for tliree monliis and tiiere is in addition definite re- 
tardation of invohition witli or without lileeding, tlie question of hyster- 
ectomy must be given grave consideration. Under such circumstances 
I would advise liystcreetomy, parlieidarlj^ if the woman had several 
btdiies, e\eii if curcttings sliowcd no evidence of malignancy. 

Schumann recently slated as follows: “Radical surgery is indicated 
whenever persistent fetal elements are present, especially if irregular 
bleeding is a symptom, regardless of a negative Asehheim-Zondek test.” 

While the Friedman test is helpful, it is many times confusing because 
a normal pregnancy may show large quantities of gonadotropic hormone. 
Also chorioncpithelioma ma.v be present and the patient show only a 
weakly jiosilive or even a negative lest. 

In our series, hysterectomy was performed three times with a ten- 
tative diagnosis of chorioncpithelioma, in patients Avho previously had 
had moles. In one the pathologist’s report was syncytial endometritis. 
In another, the report ivas ehorioneihtlielioma, but there was no follow- 
up. The third case was the author’s, occurring in the presence of a 
weakly positive Friedman test. Complete hysterectomy, including re- 
moval of both tubes and bilateral luteal cysts, has been followed by 
a four-year cure. In the 15 Philadelphia cases, Schumann reported 
two cases cured by panhystereetomy. It is the obstetrician’s oppor- 
tunity to diagnose this type of malignancy in its early stage and undue 
procrastination may seal the doom of his patient. 

INTERRUPTION OE PREGNANCY AND STERILIZATION 

In this hospital, hysterotomy and sterilization has been much more 
popular than hysterectomy, as 44 hysterotomies were performed for this 
indication. Paidicularly in the older group of women, I believe hysterec- 
tomy to be the pref einble operation. It can be done as quickly, with less 
blood loss and patients have a smoother convalescence. Certainly one 
feels more certain of sterilization than after anj^ type of tubal ligation 
or excision. It is of interest to note that the only case of abdominal 
wound endometrial transplant that this author has had develop, vas 

after a hjmterotomj' and sterilization. 

The chief objection to hysterectomy, namely, that the^ fundus las 
definite endocrine functions, has not been proved. In carcinoma o le 
cervix in early pregnancy, if abdominal termination is selecte le oie 
radiation, supracervical h 3 mterectomy would seem much sa ei mn 
hj^sterotomj^ in the presence of the secondarj^ infection. In t ns senes, 
one case of carcinoma of the cervix was interrupted befoie ^ ^ 
hysterectomj’, as were two cases after viabilitjL We aie in aaieeme 
with Danforth who urges Porro section in those women w lo la^ e ca 
einoma of the cervix discovered after viability. If these patien .s ^ 
livered by conservative section, an occasional patient JC os 
infection. 
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FIBROMYOMA OP THE UTERUS 

Rarely is it necessary to remove a fibroid nterns during pregnancy. 
However, Campbell has shown that the relation of degeneration in 
myomas in pregnant to nonpregnant uteri is about 9 to 1. If there is 
very rapid growth or degeneration characterized by pain, leucocytosis, 
fever, and softening of a subserous fibroid, myomectomy is occasionally 
warranted. In the case of torsion of a ])edunculated fibroid, this opera- 
tive procedure can be safely and easily performed. 

Hysterectomy was done on three cases in this series. 

One patient (C-3414) had a large filiroid uterus the size of a six 
months' pregnancy, at two months, and complained of constant severe 
pain. Another (C-184) was a para xii with general debility and exhaus- 
tion, and the decision to interfere was probably influenced by this fact. 
The third patient is the only one upon whom I have performed hysterec- 
tomy for fibroid uterus during pregnancy, and this was after expulsion 
of the fetus. Tliis patient had had two spontaneous abortions, was 46 
years of age, and very anxious for a child. We attempted to carry her 
through, but she entered the hospital and aborted a fetus at five months. 
At this time the uterus was to the xiphoid. The placenta was retained. 
First an incision through the anterior wall of the uterus was made, the 
placenta separated, and delivered by an assistant from below by traction 
on the cord, and tlien a sulfiotal hysterectomy was done. Another patient 
had a hysterectomy done after section at term because of a degenerating 
fibroid, and another was operated upon for a large fibroid which blocked 
the birth canal. 

Huber and Hesseltine recently have called attention to the danger 
of myomectomy done at tlie time of cesarean section. This operation was 
done once at this institution and the mother died of peritonitis. 


ABRUFTIO PLACENTAE 

It is occasionally necessary to do hysterectomy in the very severe cases 
of abruptio placentae. The one patient operated upon during pregnancy 
was a nephritic patient who had superimposed toxemia. This toxemia 
had greatly improved on hospital management, and the patient was sent 
home. Two weeks later she entered the hospital with severe intra- 
uterine hemorrhage, a boardlike abdomen, and with no fetal heart tones. 
Hysterectomy was done as there was extensive hemorrhage into the 
uterine wall. 

Whenever a severe abruptio placentae is admitted, transfusions are 
usually indicated. While operation is sometimes necessary, I have been 
amazed with the excellent results of conservative treatment as advocated 
by De Normandie, Irving, and others. With rupture of the membranes, 
a small dose of pituitrin and the application of a Spanish windlass, 
many of these patients will go into labor. Certainly tliis treatment is 
deserving of a trial liefore operation is resorted to. The crux of the 
matter seems to be whether or not the uterus can be stimulated to 
contract. 
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SIISCELLANEOUS INDICATIONS DURING PREGNANCY 


The patient who had hysferectomy following section at term, because 
of a large ventral hernia, was one who had a previous section followed 
by herniation of the uterus through the recti. At the time of this second 
operation the herniation was .so great that the incision in the uterus was 


in the postei’ior ^vall. As the abdominal wmll was of almost paper thin- 
ness, it was thonght advisable to remove the uterus. 


Another patient was subjected to hysterectomy at the time she was 
operated upon for an ectopic pregnane}^ of four months, that had rup- 
tured into the broad ligament. It wa.s felt that better peritonization 
could be accomplished by hyslereetoiny. 


RUPTURE OF THE UTERUS DURING PREGNANCY 

The large number of women who have had cesarean section are sub- 
ject to this real danger throughout a following pregnancy. In this 
series there were three patients all at about seven months' gestation, 
"who entered the hospital wdth rupture of the uterus. All had previous 
classic cesarean sections. Two had not been in labor and one had had 
four hours of labor. Fortunately all had an earlj’- diagnosis, a hysterec- 
tonij’’, and all recovered. In another case there was a small opening 
in the old incision so the scar was freshened and the uterus left 
undisturbed. 

He wdio is faced with the decision for an‘ initial cesarean section 
must take into consideration the possibility of rupture in a following 
pregnancy. If there ivas no other advantage of the low cervical over 
the classic operation than the increased protection against rupture 
of the uterus in a following pregnancy, I would select the former. 


HYSTERECTOJIY DURING LABOR 


In addition to the patient previously mentioned who had a rupture of 
the uterus develop after four hours of labor, there were two traumatic 
ruptures occurring during labor. 


The first had had attempted forceps in the home and then three 
ampoules of pituitrin. The second patient wms a para xn '"'i 
verse position. Our resident felt the uterus rupture '"'bi e AnoftTcmns 
to loosen the shoulder girdle. Immediate hysterectomj' an i 
were life saving in these cases. 

The one case of fibroid blocking the birth canal was ^ „ 

before labor but in case of doubt there is orevia 

patient a trial labor. No case of abruptio placentae or p t 

in labor ivas subjected to hysterectomjL , 4. , nffpv 

A para vii was subjected to cesarean section Ymrp^ofT^scarred 
she had been in hard active labor many hours with 
cervix to dilate, 
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.6 Foi sterilization; vascular XCL-25740 7/19/40 24 Gr, ii 0 0 Yes Delivered macerated fetuses on 

renal disease and recurrent Oct. 10, 1938, and June 29, 

__ toxemia 1940 

7 For sterilization nephritis and G-4188 8/17/36 32 P.y 0 Toxemia in .3 ' pregnancies. 

recurrent toxemia Eclampsia in one 
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CESAREAN SECTION IN THE INFECTED PATIENT 

Wc liave all seen cases wliicli have been mishandled in labor with 
otherwise absolute indications for cesarean section. Not always is the 
baby dying, and it is only human that we should shrink from craniotomy. 
The recent publication of a new and ingenious technique of extraperi- 
toneal cesarean section by Waters has added much interest to this prob- 
lem. If the spill is the major thing in the production of peritonitis in 
cesarean section, then our jiroblem is solved by extraperitoneal opera- 
tion. Waters states as follows: “Cesarean hysterectomy can not con- 
ceivably be better than a true extra peritoneal operation except in the 
15 to 20 per cent group ol! fatal sepsis through uterine ivall and lym- 
phatics, and even in this group one may question its effectiveness.” Mj’' 
own conception of this prolilem has been stated in a previous paper. 
I am convinced that the spill is not the greatest factor in the production 
of peritonitis. In two ■women dying from postcesarean peritonitis at this 
Institution, autopsy .sliowed infection and necrosis in the uterine in- 
cision. The iieritoneum will usually stand one severe insult but with 
repeated insults from an infected uterine incision in the peritoneal 
cavity, peritonitis is likely to occur. In other words, a uterine incision 
in the peritoneal cavity is most dangerous in these eases. The low seg- 
ment incision completely covered -with visceral peritoneum is safer. In 
comparing this operation -with the extraperitoneal, it would seem only 
just to include drainage of the retrovesieal space as Waters does in his 
operation. Safest of all, though sacrificing the uterus, would seem to be 
cesarean section plus hysterectomy, as only the cervical stump incision 
is left to suppurate, the large infected organ is removed, and the uterine 
imssels ligated. The publication of more necropsy material in failures 
of the various types of operation, ivill do much to clarify this problem. 

HYSTERECTOMY ASSOCIATED WITH THE PUERPERIUM 

An infected degenerated fibroid may be an indication for hj^sterectonp 
during the puerperium. One patient in this series was delivered P 
version and extraction because of transverse position. She had a laioC 
fibroid, and the puerperium was characterized by fever and subinvo u 
tion. Hysterectomy was done nineteen days after delivery. A seeon 
patient ivas operated upon six -weeks after delivery. The authoi has laf 
one ease where a submucous fibroid ivas delivered through the ceiMX 
after the patient had returned home from the hospital. Tliis vas i 
moved from below by means of the cautery. Two patients ueie opeia 
upon for purpose of sterilization on the fifteenth day of the pueipei 
because of malignant hypertension and recurrent toxemia. 

Autopsy on one patient, dying shortly after deliveij fiom hemoii ^ , 
revealed an undiagnosed submucous fibroid and a paitia ^ ‘ 

ereta. One other patient with partial placenta accreta was treated . 

manual removal. 
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In connection ivith the puerperium, an nnnsual case of placenta 
spnria acereta, or partial accreta, is ivortliv of comment. The author 
did a transverse cervical cesarean on this patient (G-12097) at St. 
Vincent’s Hospital, Nov. 15, 1937, because of a large baby with frank 
breech presentation and a small justo minor pelvis. The placenta pre- 
sented through the incision and was delivered bj' slight traction. It 
seemed to be complete and was also reported so by the pathologic labora- 
tory. On the twelfth postoperative day, preceded by nine days of normal 
temperature, the patient had rather profuse hemorrhage and pulse was 
elevated to 100. She was transfused and went home on the twenty- 
second day apparently in excellent condition with a red count of 3.4 
million and a hemogloliin of 70 per cent. Pour days later, at home, she 
suddenly had another profuse hemorrhage and was returned to the 
hospital. Upon admission she was still bleeding and was veiy anemic. 
She was taken to surgery where the cervix was found dilated to about 
3 or 4 cm. Blood clots were removed fz-om the uterus and tissue attached 
to the anterior wall could lie felt with a sponge forceps. The tissue 
could ziot be removed but two or three small pieces were pulled away 
and found to be placental tissue when examined at the laboratory. The 
uterus was tightly packed. The next day the patient had a chill and 
temperature rise to 104° F. With a diagnosis of placenta accreta, a 
subtotal hysterectomy was done and the packing not disturlzed until the 
uterine arteries were clamped, after which it was removed from below. 
The patient was transfused twice and recovered after some five days of 
temperature elevation. 

The gross pathology showed a uterus of 100 mm. in diameter. There 
was adherent placental tissue in the upi>er I’ight hand corner of the 
cavity of the fundus, 50 mm. long, 50 mm. wide, and 20 mm. thick. 
Chorionic villi seemed to dip down into the uterine muscle with absence 
or marked degeneration of decidua basalis. The tissue and gross speci- 
men was submitted to a second pathologist, who concurred in the 
diagnosis. 

THE VAI.UE OF INTRAUTERINE EXAMINATION AT THE TIME OF 
CESAREAN SECTION 

Because of the experience of the above case, I detennined to make it a 
point to explore thoroughly the uterus at the time of cesarean section. 
Little is stated in textbooks on obstetrics, about the conduct of the 
placental stage at the time of cesai'ean section, except that the utei’us 
should be wiped free from membranes. In the classic section, the fundus 
is usually open for a clear view but in a low cervical operation the 
fundus is a cavity opened at the lower end, usually inaccessible to 
visualization. Yet there is always the possibility of abnormal placental 
attachment, the presence of a submucous fibroid or of injury to the 
uterus. Further justification of this procedure was emphasized to me 
bj' the following ease. 

Cct^G Report. — E. M., a primipara, Avith an android type pelvis of the 
dystocia dystrophia syndrome type, had sharp pains in the epigastrium 
which douizled her over, after lifting a heavy piece of coal to the furnace. 



230 


a:\ierican journal or orstetrics and GA’^NECOLOGY 

SJie had conihmoxxs pain the remainder of the day. Her pulse and fetal 

limits. Pain continued and she entered 
the iiletliodist Hospital early the next morning in active labor. At 3 
p.M. tile patient had^ complete dilatation but station was -2, and there 
was inaiked overriding of the head with membranes having been riin- 
tiired for about six hours. 

I did a transverse cervical cesarean ; the baby was delivered and 
cried immediately. However, a swelling of one hip was present. The 
placenta was remoi'’ed and exjiloration of the fundus revealed a large 
rupture of the roof of the uterus through which the hip had formed 
a perfect tampon. Some old blood was found in the upper abdomen. 
Immediate hysterectom.y was followed bj*^ an uneventful recovery, the 
patient having no morbidity in the puerperiura. 

The rupture could easily have missed detection and the lower segment 
section completed. Hystei'cel omy -was in my o^hnion dehnitely indicated. 

Routine packing of tlie uterus, with the lower end of the pack attached 
to a shuttle of the DeLee type and placed through the cervix, will 
obviously reveal any marked .stenosis of the cervix. Coleman’s case 
(C-4966) was a patient who had had a i>revious section and some months 
before tlie present pregnancy she had had a very deep cauterization for 
cervical polyps and endoeervicitis. At the time of this section I Avas un- 
able to find an opening in the cervix and after the transverse cervical 
section, did a hysterectomy Avliich Avas folloAved by tlie usual smooth con- 
valescence. Phaneuf is the only operator I liave Avitnessed Avho puts oh a 
second glove and examines the cervix at the time of section. If one 
does not pack the uterus, routinely, this is an excellent procedure. 


SUJIJrARV AND CONCLUSIONS 

A rcAueAV has been made of the 27 hysterectomies associated Avith 
pregnancy, labor, and the puerperium at the Coleman Hospital during 
the time interval embracing 12,536 deliveries. This operation may be 
the most conserAmtive obstetric operation in certain situations. In this 
series there Avas no maternal mortality. Early diagnosis, hysterectomy 
and 1‘adiation is our hope of loAvering mortality from chorionepithelioma. 
In man.y eases, hysterectomy is preferable to liysterotomy for interiup- 
tion of pregnancy and sterilization. In degenerated fibroids and fibroi 
blocking the birth canal, cesarean section at term folloAved by hysteiec 
tomy is the safest lArocedure, myomectomy being reserved for peduneu 
lated, or easilj^ accessible subserous fibroids. In complete imptuie o tie 
uterus early hysterectom.y and transfusions are life saving. e\eie 
abruptio placentae occasionally demands section plus hysteiectomj u 
not until conservative management has failed. Placenta aecieta 
present to any extent, is an indication for hysterectom 5 ’-. le au 
considers cesarean section plus hystereetomj^ the safest a omnia pio 
cedure in the infected candidate for cesarean. Thorough m lau erin 
examination is advocated at the time of cesai'ean section oi eAi enc 
submneous fibroid, ahnomnal placental implantation or unsuspec e 

jury to the uterus. 
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DISCUSSION 

DR. LOUIS E. PHANEUF, Boston, Mass. — In recent years there has been a 
tendency to decrease the number of hysterectomies following cesarean section, because 
of the improvement of the technique of the extraperitoneal operation. From tiie 
standpoint of infection, many obstetricians feel that they will accomplish as much 
with the Waters’ tj’pe of extraperitoneal cesarean section as thej’ would with hysterec- 
tomy. 

There are cases, however, as shown by Dr. Gustafson, where the existence of a 
fibroid or of a placenta accreta make hj’sterectomy necessar}’. Dr. Gustafson’s results 
following the removal of the uterus after cesarean section have been very satisfac- 
tory as shown from his figures. Personally, I have done between 30 and 40 
Porro cesarean sections with gratifying results. The convalescence usually is simpler 
than when the uterus is retained because the process of involution is eliminated. 

Wliile I agree tliat extraperitoneal cesarean section will be responsible for the de- 
crease of radical operations in the presence of sepsis, I feel that the indications 
brought out by Dr. Gustafson will stand, and that there will always be a place for 
cesarean-hysterectomy in the practice of obstetrics. 


A STUDY OP 104 CASES OP UTERINE PIBROIDS ASSOCIATED 
WITH ARTERIAL HA^PERTENSION^' 

W. 0. Johnson, M.D., P.A.C.S., Louisville, Ky. 

(From the Department of Gynecology, University of Louisville Medical School) 

r)E NOT the first liy wliom the new are tried, nor yet the last to laj’ 
the old aside.” Can our predecessors admonish us, for today 
medical literature is filled with the new, but have we learned aU we can 
about the old? 

Previously, arterial hypertension has lieen shotvn to occur in at least 
forty-seven syndromes, and grouped under the headings of (1) neuro- 
genic, (2) endocrine, (3) cardiovascular, (4) renal, and in a larger 
heterogeneous group (5) essential or malignant hypertension. 

The works of Goldblatt,® Harrison,® Blalock," and Page^ on e.xperi- 
niental renal hypertension and the isolation of renin, renin activator and 
angiotonin and their effects upon hypertension suffice as an example of 
the new work on hypertension. Discussions of uterine fibroids and 

. ‘Read at the Fifty-Fourth Annual Meeting of the American Association of Obste- 
^yc'Ans, Gynecologists and Abdominal Surgeons, Hot Springs. Ya.. September 11 to 13, 
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arterial liypertoosion liaro been periodic in the medical literature since 
ISSo, and jet the Questions ai’c far irom settled. The association pre- 
sents a far more eomjilex problem than hypertension alone. 

I wish to present a study of 104 eases of uterine fibroids with arterial 
hyjjertension in the hope that furl her stucl^y of this subject may he 
stimulated. 

A criterion for the .selection for this series began two years after a 
hysterectomy lor uterine fibroids. All cases reviewed had an admis- 
sion blood iiressurc of, 165/S5 or higher. This series was cIoseljA folloAved 
in an endeavor to ascertain whether the risk taken in these severely 
handicap 2 )ed cases was justified and their salvage was satisfactor}'. 

It has been stated no man should judge the results of his surgical 
handiwork in the female jicivis unle.ss two summers have passed. 

The majority of these patients were on relief or completely ineapae- 
itated because of discomfort jirodueed bj^ the fibroids, or the combina- 
tion of fibroids with myocardial failure. Under the conditions of pain 
or incapacity one might hesitate to institute surgery when there is little 
to offer other than relief of pain, and the advisability of taldng a great 
risk may be questioned unlc.ss one has a reasonable as.surance of the 
results. 

For a period of six years, from 1933 to 1939, there were 708 cases of 
fibroids admitted to the Louisville City Hospital; 104 of these women 
were hypertensive ; about every seventh patient with fibroids in this 
series had hypertension. It might be of interest to note that there were 
98 colored patients and only 6 white patients, showing the greater 
predominance of fibroids, a ratio of 16 :1, in the colored race. The ratio 
is usually 9 ;1. Our youngest patient was 24 years, the oldest 69, both 
colored (Table I). The average age for both groups was practically 
the same, 41 years. 


Tadle I. Age and Marital Status 


RACE 

age 

WEIGHT 

AIAK- 

RIEP 

m- 

VOKCED 

CHILDREN 

MISCAR- 

RIAGES 

WJiite 

6 

Youngest 30 ^ 
Average 41 
Oldest 54 

Loive.st 130 pounds 
Average 157 pounds 
Highest 185 pounds 

2 

1 

4 

1 

4 

Total 

0 

Colored 

98 

Younge.st 24 
Average 40.8 
Oldest G9 

51 under 40 
;47 over 40 

Lowest 105 pounds 
Average 15C pounds 
Highest 235 pounds 

IS single 
44 

40 

1 

|100 living 

36 dead 

2G% stillbirths 

Total 

42 


A tendency throughout was to obesity, with an 
pounds. It has been shown that there is a definite rise P'" 

increasing with weight for all age groups, and it is tliiee imes i 
quent in the obese group ; obese women are nine times as J 

arterial hypertension as those of normal weight. II e are thus con 
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with the question, is it the tendency to obesity in snch a group which 
produces the hypertension or the glandular imbalance which has a tend- 
ency to develop obesity? Tlie triad of obesity, glandular disturbance 
and hypertension are frequent findings. Are they causative factors or 
results ? 

Fifty-five of the group were 40 yeai-s or younger, while 49 of them 
were over 40 years, the oldest being 69. All but 8, colored women had 
been married but all had been pregnant, a total of 100 living children, 
36 dead; 26 per cent of the deaths were stillbirths. In this group there 
were 45 miscarriages, making a total of 1.6 pregnancies to each ease. 
This is in contradiction to the statement that women with fibroids are 
infertile, or women who do not become pregnant develop fibroids. Gen- 
eral statements are usually incorrect. Women with fibroids may have 
proportionately as many children as other women but thej^ have had 
their children earlier in life. 

A study of the clinical symptoms (Talile II) revealed the pre- 
dominant cause of incapacitation to be pain, especially lower abdom- 
inal pain or pelvic weight, which was exaggerated when the patient 
was on her feet. This occurred in 60.1 per cent of the patients as the 
chief complaint. 

Table II. Clinu'Al Symptoms 


003 

CHIEF COMPLAINT 

1 SYMPTOMS 

1 FINDINGS 


Pain 

4—66.0% 

Discharge 

3—50.0% 

Cardiovascular 

4— 66.6% 

G 

Bleeding 

3—50.0% 

Weakness 

2—33.3% 

disease 



Enlarged ab- 

3—50.0% 

Dj'spnea 

2—33.3% 

Fibroids 

6—100.0% 

! 

domen 
Tender ab- 
domen 
Headaches 

3—50.0% 

3—50.0% 

Ankle edema 
Constipation 

1—16.6% 
4— 66.6% 1 

! 

1 

Pelvic inflam- 
matory dis- 
ease 

Cervicitis 

R. V. 0. 
Ovarian cyst 

2— 33.3% 

4— 66.6% 
1— 16.6% 
1— 16.6% 

Col- 

Pain 

60—60.1% 

Discharge 

48—48.9% 

Cardiovascu- 

46— 46.8% 

ored 

Bleeding 

34—34.6% 

Weakness 

18—18.2% 

lar disease 


98 

Enlarged iib- 24 — 24.4%! 

Dyspnea 

26—26.4% 

Fibroids 

98—100.0% 

1 

domen 
Tender ab- 
domen 
Frequency 

9— 9.1% 

27 — 27.5% 

Ankle edema 
Constipation 
Headaches 

20—20.4% 
4(i — 46.8%i 
29—29.6% 

Pelvic inflam- 
matory dis- 
ease 

Cervicitis 

R. Yh 0. 
Ovarian cyst 

30— 30.6% 

24— 24.4% 
18— 18.2% 
3— 3.0% 


Vaginal bleeding associated witli anemia was the next most distress- 
ing symptom and occurred in 34 per cent of the cases. Enlargement 
and tenderness of the abdomen ranked third in prevalence of smnptoms. 
It is to be noted that the sub.iective symptoms were more marked in the 
white than the colored race. 

Other symptoms were complaints of weakness, shortness of breath, 
edema of .ankles, etc., associated more with the anemia or cardiac disturb- 
ances than with the mechanics of pelvic pathology. 
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On initial examination 50 patients, or 48 per cent, had a diagnosis of 
cardiovascular disease, and in some cases there had been eight years of 
pievious medical treatment for a heart condition. 

Pelvic inflammatory disease was present in 30 cases of the colored 
patients. There were relaxed vaginal outlets in 18 of these. This find- 
ing is often overlooked in examination, but is of great importance be- 
cause, while the filiroid may fill the pelvis, it acts as a suppoi’t. If one 
removes a fibroid in the presence of relaxed vaginal floor, usually within 
one year the sjmiptoms of pelvic discomfort are greater than with the 
previous condition ; therefore it is of the greatest importance in these 
cases to insure a satisfactory pelvic floor after the fibroid has been re- 
moved. Our findings are that, in general, 27 per cent of the patients 
with fibroids have relaxed vaginal outlets which necessitate perineal 
repair. 

Our laboratory findings (Table III) reveal the greatest anemia in the 
colored cases. It seems incredible that persons could exist with hemo- 
globin ranging from 24 to 32 per cent as were recorded upon admission; 
ho-\vever, the average was 71 per cent by the Sahli method. In some 
of the inflammatory cases there was a leueocytosis. 


Table III. Labohatory Fixdings 


RACE 

R.B.C. 

AV.B.C. 

no. 

(SAHIJ) 

WASSER- 
11 ANN 

URINE 

N.P.N. 

UREA 

CLEAR- 

ANCE 

White 

6 

Lowest 

3.582.000 
Average 

4.073.000 
Highest 

4.840.000 

Lowest 

3,400 

Average 

6,700 

Highest 

10,000 

Lowest 

00% 

Average 

70.4% 

Highest 

85% 

Positive 

1 

16.6% 



Normal 

80-120 

Average 

100% 

Colored 

98 

Lowest 

1,680,000 

Average 

3.910.000 
Highest 

5.270.000 

Lowest 

2,600 

Average 

8,180 

Highest 

32,350 

Lowest 

30% 

Average 

71.6% 

Higliest 

90% 

Positive 

26 

37.7% 

Albumin 

Trace 

45 

Lowest 

24.0 

Average 

30.1 

Highest 

39.6 

Lowest 

45% 

Average 

77% 

Highest 

117% 


Evidence of syphilitic infections Avas present in 16.6 pei cent of the 
white Avomen and in 37.7 per cent of the colored cases. This is slig 7 
higher than the general average of positive serologic reports, v iic 
the Louisville City Hospital was about 3 per cent for white and Zd pe ’ 
cent for colored individuals. This higher incidence of syp n i ic ® 
tions may have a bearing on the increase of hj'^pertension, ve nmv 
vascular changes are frequently the result of syphilitic in ee ions. 

About 50 per cent of the patients had a trace of "Vine 

and practicallj^ no cellular pathologj^ of significance.^ s a t 
urinary tests are concerned as a single test, or even in a 

of little value in determining kidney capacity or Jetermimn- 

a carefully carried out Mosenthal test is of some benefit in deteimimn. 

renal damage. 
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Page® lias demoiistrated the use of newer renal function tests with 
diodrast and phenol red, which are used to measure the renal blood 
flow, and inulin, in measuring the efficiencj' of tubular tissue. In hyper- 
tension he found the renal blood flow is decreased while the glomerular 
filtration and tubular mass are increased. 
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Yet all of this does not give one the limitations of renal functions, and 
only a slight indication as to the extent of renal damage. It does not 
approach a means of estimating the gravity of such cases, the capacity 
of 1‘ecuperative power of such damaged kiduej^s, or the risk involved. 
Under adverse circumstances one has a tendency to avoid great sur- 
gical risk primarily for the relief of pelvic pain, for in these cases one 
can expect onty indirectly to relieve or improve the hypertension and 
nij^ocardial damage, so we must conclude the risk is taken primarily 
for the relief of pelvic pain. 
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T,Art. I informative. 

, L nil' t°J “ io'-eb Wore 

. e age of 40 ycar.e we.-e lower, II, e while Ijeing about 20 poiuts low 

«.an the colored ; the greater tall i„ both systolic and diastolic pr«,- 

Allies was noted m the colored with rest and treatment. This ivas proh- 

due to the g-eneral systemic improvement in colored patients. In 

tie nal leadings, taken Ironi two to sik years after operation, both 

groups under forty sliow a progre.s.sive rise in both systolic and 

diastolic pressures over that of jireoperative findings (Charts 1 and 2). 

In only five instances were there falls below the initial admission 
pressure, and these occurred in the group of patients under 40 years of 
age. Was tin’s the result of the intervening years of increased activity, 
or previously imjiaired cardiovascular .systems, or progressive changes 
in susceptible individuals? It does point out conclusively that, so far 
as fibioids and hypertension are concerned, nonspecific operations upon 
pelvic pathology do not permanently lower the blood pressure, nor does 
it seem to prevent its gradual expected rise in later years. From con- 
sideration of blood ]3rc.ssure alone, it seems tliat fibroids are only an asso- 
ciated finding, or fibroids would be found earlier in life and more fre- 
ipienlly associated ivith hypertension. With proper handling, the risk 
in such cases is no greater than the average major pelvic operation hj’' 
age grouping. 

In patients o\'er 40, the initial pi’e.ssure was higher, the improvement 
from rest ^vas greater in the white than in the colored group, but almost 
invariably the pre^dous pressure relumed or was slightly higher in 
both groups. Tliis elevation began with activity of the patient and eight 
years after operation had not changed appreciabljL Stud}'’ of charts on 
blood pressure cliauges shows witli age an increased incidence of hyper- 
tension, e.g., Gager^ in a sei'ies of 500,000 life insurance examinations, 
reports : 


YEARS 

.SY.STOr.IC 

DIASTOLIC 


20-29 

3 . 9 % 

3 . 4 % 


30-39 

11 . 0 % 

8 . 9 % 


40-49 

22 . 2 % 

27.0% 


50 - 

• 36 . 7 % 

■ 31.5% 




As the average age of our group is 41 years, one would expect a 
certain percentage of rises in pressure to be associated with age. 

Tables IV and V show the menstrual records of these patients. A pre- 
dominant nnmher of patients had regular periods, and in tlie colored 
race flooding was present in over 30 per cent. Colored patients fre- 
quently have given a history of bleeding for two years without treat- 
ment, have shown a hemoglobin of 35 per cent or less, and have presented 
no alarm over the condition. 

Excessive menorrhea should not he considered as eAdence of a poly- 
glandular state, but as a manifestation of a deficiency which results m a 
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Table IV. Menstrual Kecord, White 


DURATION 

REGU- 

LAR 

IRREG- 
ULAR 1 

ilENO- ^ 

PAUSE 

FLOOD- 

ING 

dis- 

charge 

CLOTS 

PAIN 

Under 40 
years 

2 

4- 5 days 

2 

5- 7 days 

4 

0 

1 

i 

1 

0 

0 

! 

2 

1 

i 

2 

Over 40 
years 

1 

3-4 days 

1 

7-8 days 

2 

1 

0 

1 

0 

1 

0 

1 

2 


Table V. Menstrual Record, Colored 


DURATION 

REGU- 

LAR ' 

IRREG- 

ULAR 

IIENO- 1 

PAUSE 

FLOOD- 

ING 

CHARGE 

DIS- 

CLOTS 

PAIN 

Under 40 
years 

75% 3-5 days 
17% 6 days 

8% 10 da3’s 

40 

1 

3 

2 

12 

28 

20 

IS 

Over 40 
years 

12 none 

S(i% 3-5 daj'S 
2% over 6 daj’s 

35 

6 

i 

10 j 

32 

23 

21 

1 


premature disintegration of the corpus iuteuin and consequently a 
hastening in the appearance of menstruation. This is substantiated in 
cases of fibroids where the growths produce mechanical and circulatory 
deficiencies of the endometrium and are associated with cystic follicular 
degeneration of the ovaries and fibrosis and early degenerative changes 
in corpora lutea. The commonest cause of profuse menses is due to 
some kind of interference with the mechanism which controls the flow of 
blood to the desquamating endometrium. Fibroids play a large part in 
the distortion of musculature, and disturb by congesting the pelvis and 
affecting ovarian secretion. 

In 14 of the colored women, tlie menopause had taken place from six 
months to twelve years earlier. Previously these patients sought relief 
from incapacitation, caused by pelvic pain in most instances. The belief 
has long been held that once the menopause has begun fibroids will reduce 
and cause no further trouble. Frequently filiroids cause more pain after 
the menopause because of disturbances with adhesions than was com- 
plained of during active menstrual life; also, one should keep in mind 
the fact of malignant degeneration in growths after the menopause. 

In this series, one white and 34 colored patients, or 33.6 per cent, had 
complete hysterectomy (Table VI) ; 5 white and 64 colored patients, or 
66.3 per cent, had supravaginal hysterectomy with practically the same 
mortality (l.S per cent) ; 37 had hysterectomy and salpingectomy with- 
out removal of ovaries. AVhen possible, the tubes were left in place for 
better blood supply to the ovaries. Fifty-two had incidental appendec- 
tomy. Unless the appendix was definitely involved in old adhesions or 
there was evidence of pathology, it was deemed wise not to disturb it 
because of increase in the risk. It was not the time element in removal 
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Table VI, Operations 


RACE 

TYPE 

TIME OP OP- 
ERATION 

TYPE 

ANESTHESIA 

IMMEDIATE 

RESULTS 

lute G 

1 

complete lij’s- 
terectonp- 1 
Supravagintil 
hj’stcrec- 
tomy 5 

Bilateral .sal- 
pingectomy 4 
Bilateral ooplio- 
rectomy 3 
Appendectomy 

4 

Perineorrliapliy 
later 2 * ! 

Shortest 1 lir. 

15 min. 
Average 1 hr. 

33 rain. 
Longest 1 hr. 

55 min. 

1 

Spinal G 

Improved 

6 

Colored 98 

Complete hys- 
terectonp’ 

34 

Supravaginal 
Ip’Sterec- 
loniy 04 

Bilateral sal- 
pingeetomj' 

25 

Bilateral 

oophorectom 3 ’ 

.33 

Unilateral 
ooph. 20 

Appendectonij' 

48 

Perineorrliaplij' 

17 

Shortest 35 
min. 

Average 1 hr. 

48 min. 

Longest 3 hr. S 
min. 

Spinal 08 
Local 3 

Gas oxj'gen 2 
C^’clopropane 
ether 21 
Ether 4 

Improved 

94 

Died 4 


of an incidental ajipcndix, but the additional disturbance of another 
system wliieh might prove too heavy a load for a bad risk patient. 

Perineorrliapliies were done in 19 patients. We felt that this was im- 
portant in this particular group of cases, and the procedure was usually 
carried out after the major operative work had been completed with- 
out prolongation of anesthesia. 

Regardless of common belief, time consumed at operation is an im- 
portant element in these eases and our set-up with the Louisville City 
Hospital is such that severe cases are the ones operated upon by the 
visiting staff and the time element, never to the detriment of accuracy, 
is one to be oliserved. The average time for all cases was one hour and 
forty minutes; in some of the more critical cases only thirty-five minutes 
was necessary for a complete hysterectomy. 

The tjye of anesthesia is an important factor. At first these patients 
were conditioned for an average period of ten days, and low spinal anes- 
thetics were given. Seventy-four of the 104 eases were done under 
spinal anesthesia under the supervision of the Department of Anesthesia. 

Deaths were as follows : 


1, spinal anesthesia, pulmonary edema (two weeks postoperative, 
second closure). 

1, spinal anesthesia, bronchopneumonia, three daj^s postopei am e. 

1, local anesthesia, nephritis and uremia, ten da 3 ^s after. , 

1, cjmlopropane anesthesia, cerebral hemorrhage, and cardioAaseu 

disease. 

The disturbing factors were, in spite of carefully prepared 
and low spinals with small dosages, that these cases with i.vpei 
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would have a marked drop in blood pressure which could not be con- 
trolled by synephedrine or adrenalin, or eoramine, and in some eases 
would have a very slow return of pressure to normal. This was followed 
usually by a disturbance in urinary output, which is to say the least 
quite disturbing for a few days, but with forced glucose intravenously, 
and other supportive therapy the kidnej'^ function gradually returned 
to the previous levels. For these reasons we have been trying to adapt 
the anesthesia to the patient, rather than the patient to the anesthesia, 
and have used more inhalation anesthesia of late which can be more 
completely controlled. This has not been entirety satisfactory, for in 
these large groAvths relaxation is important for exposure and removal of 
the tumor. Our present regime is a eomliination of cyclopropane with 
ether only for a short period of relaxation in the deep phase of the 
anestliesia. 

Table VII 


HOSPITAL DAYS 

POSTOPERATIA'E COAIPLICATIOXS 

WHITE 

COLORED 

COLORED 

Under 40 
years 

Lowest 21 days 
Average 24 days 
Higliest 28 days 

Lowest 16 days 
Average 24 days 
Highest 50 days 

2 Wound infections and transfusion 
1 Shock and transfusion 

1 Infected wound, secondary closure 

Over 40 
years 

Lowest 21 days 
Average 24 days 
Highest 27 days 

1 

1 

Lowest 9 days' 
Average 23 days 
Highest 59 days 

1 

2 Shock and transfusion 

2 Wound infections 

1 Pyelitis 

1 Bronchopneumonia 

2 Upper respiratory infections 

(mild) 

1 Cardiac failure, responded to dig- 
italis 

1 Wound infection, strep, peritonitis, 
pulmonary edema 

1 Toxic nephritis and uremia 

1 Metastasis papillary adenocarcino- 
ma 


With an average preoperative preparation of ten days (Table VII), 
these patients had average hospitalization of only twenty-four daj^s, and 
a surprisingly smooth convalescence, the lowest 16 days, and the longest 
13 days. Major complications included; 6 wound infections Avith 2 
necessitating secondary Avound closure, 3 cases treated for shock, 1 deatli 
from bronchopneumonia, 2 other slight upper respiratory infections, 1 
acute cardiac failure AA^hich responded to digitalis therapy, and 1 uremia. 
Seventy-five per cent of the complications appeared in the over 40-year- 
old colored group and tlie convalescence in this group Avas sloAver. 

A study of the pathology reports is illuminating. All patients had 
multiple fibroids; they Avere studied only to rule out malignancy, which 
was found in only one patient (microscopically), and Avas not con- 
sidered clinically important. That patient is liA’ing and Avell four years 
postoperattyely. 
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Our cases were grouped clinically as to phase of menstrual cycle 
p.itient was in at time of operation, by ascertaining the cycle, and then 
,a ong the date of last mensti-ual period and estimating what phase 
the endometrium should be in, grouping into : 

1. Premenstrual 

2 Menstrual ; or tliose bleeding at time of operation, or calculated to 
be at menstrual period 

3. Postmenstrual 

4. Menopause 

With this clinical grouping we studied only the eases which had 
ovarian and endometrial pathologic findings (Tables VIII, IX, and X). 
Our conservatism makes our material small for this group. Thirty- 
seven patients did not have the ovaries removed. We believe this con- 
servatism was of great adi'antage to the patient even if a loss to science. 

Wc believe that the monthly proliferative changes in the endometrium 
are based on follicle activity, and that secretory and premenstrual 
changes are due to the corpus luteum activity. The amount of hormone 


Tahijc VIII. WniTE 


CLINICAL PHASE 

AGE 

ENDOMETRIAL PATH. 

REPORT 

OVARIAN PATH. REPORT 

Under 40 
years 

Prenicnstruul 

2 

37 yr. 

1 Premenstrual endonie- 
trium secretory 

1 Atrophic endometrium 
Chronic endometi’itis 

1 Retention follicle cyst 
Coi-pora albicantia 

1 Retention follicle cysts 
Fibrosis 

Over 40 
years 

Menstrual 1 

Postmenstrual 

1 

CO 

1 Polypoid Mperplasia 

1 Polypoid hyperplasia 

1 Fibrosed with follicle 
cysts 

I Fibrosed with follicle 
cysts 


Table IX. Colored Patients, Under 10 Ye^vrs 


clinical 

PHASE 

AGE 

YR. 

ENDOMETRIAL PATH. REPORT 

OVARIAN PATH. REPORT 

Premenstrual 

0 

35.4 

3 Hyperplastic endometritis 

2 Early intenml endometrium 
(nonsecretory) 

1 Chronic atrophic endometri- 
tis 

3 Retention cysts with corpus 
luteum cysts and fibrosis 

1 Papillary cystadenoma (be- 
nign) 

1 Corpus luteum cyst 

1 Atrophic ovary 

Menstrual 5 

1 

o5 

1 

5 Chronic hyperplastic endo- 
metritis 

1 Granulosa cell tumor 

3 Retention follicle cysts 

1 Fibrosed ovary 



19 Hyperplastic polypoid endo- 
metrium with lymph, in- 
infiltration 

3 Late interval endometrium 

() Eetention follicle c}yis 
corpus luteum 

3 Retention follicle cysts 

2 Fibrosed ovaries 

1 Ovarian abscess 

Menopause 4 

6 mo. -2 yr. 

36 

2 H 5 'perplastic endometritis 

1 Atrophic endometrium ^ 

1 Premenstrual endometrium 

2 Fibrosed ovaries >vitu 

tion follicle cysts and cor- 
pus luteum cysts 

1 Fibrosed ovary, no cysts 

1 Retention follicle cy.sts 
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will determine, in a sense, the amount of reaction (or secretion) shown 
in the endometrinin; increased follicular activity will lead to increased 
groiidh of endometrium. 

Table X. Colored Patients, Over 40 Years 


CLINICAL 

PHASES 

AGE 

YR. 

ENDOMETRIAL PATH. REPORTS 

OVARIAN PATH. REPORTS 

Premenstrual 

12 

43.5 

4 Fibrosed endometrium 

7 Polypoid hyperplastic endo- 
metrium 

1 Premenstrual (nonsecretory) 

11 Retention follicle C 3 ’sts with 
fibrosis of ovary 

1 Retention follicle cyst and 
corpus luteum 

Menstrual 5 

44.5 

3 Chronic endometritis 

1 Atrophic endometritis 

1 Early menstrual (secretory) 

j 

1 Papillarj- cystadenoma 

1 Bilateral dermoid cj'st 

2 Retention follicular cj’st 

1 Retention follicle cyst, de- 
generated luteum cyst 

Postmenstrual 

10 

40 

5 Atrophic endometritis 

4 Polypoid hj'perplastic endo- 
metrium 

1 Late interval endometrium 

5 Retention follicle cj'sts with 
fibrosis 

4 Retention follicle cj’sts with 
corpus luteum 

1 Retention follicle c.vst 

Menopause S 

6 mo.-12 yr. 

■ 

4 Polypoid hyperplastic endo- 
metrium 

3 Atrophic endometritis 

1 Adenocarcinoma (fundus) 

() Retention follicle cj'Sts with 
fibrosis 

1 Calcified dermoid ovarj’ 

1 Adenocarcinoma metastasis 


Analysis of the findings, as is shown in Tables VIII, IX, and X, per- 
mits the following’ conclusions: (1) A woman can bleed from any type 
of endometrium. (2) Polypoid hyperplasia of endometrium is seen with 
retention follicular cysts of the ovaries, with or without luteal cysts. 
The predominant finding is that 64 per cent of fibroids have corpus 
luteum cysts. (3) Chronic endometritis with retention cysts of ovaries 
is evidence of old pelvic infections. (4) Atrophic endometritis with 
follicle retention cysts and ovarian fibrosis are seldom associated with 
corpus luteum cysts. (5) Tlie unusual findings in this small, unselected 
gi’oup were dermoids, papillary cystadenoma and granulosa cell tumor 
and carcinoma of fundus. 

In 14 of the cases wdiich were from six months to twelve years post- 
menstrual, as decided bj^ cessation of bleeding and not liy age, the 
fibroid growths continued with symptoms which incapacitated the in- 
dividual. Persistent symptoms with abdominal growths after the meno- 
pause suggest possible malignant changes and we believe warrant 
surgery. 

Ill 3, or 21.4 per cent, of these postmenopausal cases, secretory changes 
were found in the endometrium. It lias definitely been proved that 
follicle growth and even ovulation with corpus luteum formation oceui’S 
months or even years after the menopause. This fact .should make us 
more conservative about oophorectomies. 

Endometrial .studies indicate that ovarian activity may revive spon- 
taneously and lead to periods of bleeding. Such a finding should not 
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lessen our vigilance for carcinoma. Briepohl," in 130 cases of post- 
menstrnal bleeding, found a stage of proliferation in 10 per cent 
and a secretory plia.se in 2.3 per cent, a hyperplasia of the endometrium 
in 11.0 2 )er cent, all of u’hieh indicate a stimulation of the endometrium 
by ovarian hormones after menopause. This demonstrates that the 
ovaries ma,y be re-activated and t hat the endometrium itself may respond 
after it has become atrophic, and that both have functional possibilities 
after the menoiiause and .should not be promiscuously removed. 

Table XI. Causes op Deaths 


UXBER 40 YEARS 
Eospilal Deaths 
] Nephritis and uremia 


Under One Year 
1 Heart failure 
Under Two Years 

1 Cardiovascular di.«ea.«o 


Two to Six Years 

1 Cardiovascular disease 
1 Pulmonary tuberculosis 
1 Stab wound shoulder, pneumonia 
1 (White) Cardiovascular disease 


OVER 40 YEARS 
Hospital Deaths 
1 Bronchopneumonia 
1 Nephritic toxemia 
1 Pulmonary edema (2 wk. second- 
ary closure) 

Under One Year 

1 Cardiovascular disease 
1 Myocarditis 
1 Heart failure 
1 Lobar pneumonia 
1 Cancer fundus uteri 
Tioo to Six Years 
1 Heart failure 
1 Stroke 

1 Cerebral hemorrhage 
1 Fracture of vertebra, cord lesion 
1 Carcinoma cervix 


Causes of deaths are given in Table XI. Salvage of the group 
is shown in Table XII, with hospital death rate of 3.8 per cent and a 
total eight- jmar mortality of 19.2 per cent. We feel that we have restored 
a debilitated, greatly handicapped group to greater capacity. 


Table XII 


WHITE 

1 COLORED 


LIVING 

AND 

WELL 

RELIEF 

DEATHS 

UNDER 

2 YR. 

LIWNG 

AND 

WELL 

RELIEF 

HOSP. 

DEATHS 

deaths 

UNDER 

2 YR. 

DEATHS 

2-6 YR. 

TOTAL 

mor- 

tality 

Under 40 

2 

2 

1 

25 

13 

1 


4 

7.6% 

years 



H.C. 



1.02% 

2.04% 

4.08% 

i 

1 



V.D. 





— - 

UI^ 

Total 

19.2%_ 

Over 40 
3 'ears 

1 

1 

1 

■ 0 

35 

t 


3 

3.06% 

Total 

3.8% 

1 4 

4.08% 

5 

5.1% 


Let us look into the rehabilitation of this group (Table 
white patients we have one dead, 50 per cent working an 
on relief but comfortable, and able to be about bettei t lan e | 

colored we have 65 working and appar^tly well 

and definitely subDCctively relieved. Some '''"7 .. . boneless 
gression of heart condition. Only 3 of these may be classified as hope 


at present. 
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Many of these cases have been seen from time to time in the clinical 
follow-np over years. In the final follow-up of these cases, all are ac- 
counted for. Four were heard from in other states and not directly 
checked. There were 5 special clinics held in which 65 per cent of the 
patients were seen. The deaths and their causes were cheeked through 
the Bureau of Vital Statistics of Kentucky State Board of Health, and 
those living and on relief were cheeked through the Municipal Bureau 
and Family Service Organizations, and some of those unable to come in 
for observation were contacted in their homes. This phase of the study 
alone was very exhaustive, but most instructive. 

SUSBIARY 

1. Presentation of 104 eases of uterine fibroids with lij’^pertension, 
Aidiich were studied from two to eight years after operation. 

2. Presentation of effects of rest on blood pressure, and showing that 
it is not materially affected by operation, nor does operation prevent its 
later rise. 

3. Comparative study of symptoms, findings before and after forty 
years of age with deductions. 

4. Detailed studj^ of endometrium and ovaries in eases where removed 
in relation to clinical cycle of menstruation and discussion, showing that 
in 21 per cent of cases after menopause there is evidence of continued 
ovarian function. 

5. Causes of deaths given at different periods after operation. 

6. Mortality and salvage in this series show that these cases when 
handled properly do not have greater mortality than the average major 
pelvic operations for age grouping, with satisfactoiy salvage. 
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DISCUSSION 

DR. PAUL TITUS, Pittsburgh, Pa. — An important point perhaps was lost in 
the figures: Dr. Johnson’s emphasis that perineal repair should be done when in- 
dicated in addition to the operation for fibromyomas. Out of this large group of 
fibroids, 13 per cent showed hypertension. Does this mean that fibromyomas tend to 
cause hypertension? I think Dr. Johnson wants to indicate to ns that it should not 
be given such interpretation. He said that blood pressure and cardiorenal con- 
ditions are not disturbed, favorably or otherwise, by fibromyomas, I should like 
bim to clarify that point. 
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Did I understand Dr. Johnson to state that hj^pertension complicating fibromyomas 
as an added risk may be discounted? It seemed to me that tlie mortality rate of 
the patients with hypertension was higher than that of the average group of pa- 
tients undergoing operation. 


WILLIAil T. McCONNEDL, DouisviLliE, Ky. — ^Dr. Johnson and I have 
worked together for many j'carSj and I am familiar with this particular series of 
cases. This does not represent a cross section of cases dealing with fibromas per 
se. This scries he has reported is a study of the possibilities of salvage of the 
old ‘ ‘ crocks. ’ ’ There is no intelligence in their seeking health but they come be- 
cause they are in pain, and they arc in a very bad pliysical condition. It takes 
skill and courage to tackle these cases. This report covers the possibility of re- 
habilitation of a class of patients who are a burden to society and a misery to them- 
selves. The paper shows to me what can be done in the matter of relieving suffer- 
ing and a certain amount of economic strain on the body politic. 


DE. P. S. WETHERELL, SynACUSE, N. Y . — I would like to have Dr. Johnson 
clarify’ the matter of hypertension in relation to hysterectomy for fibroids. 


DE. JAJIES E. KING, Bufeaeo, N. Y. — The mortality of hysterectomy in itself 
is not to be feared today, because we have repeated instances of reports of cases, 
300, 400, 500, GOO, without a death. In my own series I have had 530 consecutive 
hysterectomies without a death. In that number, of course, were a considerable 
number of hypertensive cases. In my own work I have drawn an arbitrary line 
which indicates when I am dealing with a case which is possibly going to give 
trouble. Any woman who has a blood pressure of 170 or above I regard with con- 
siderable anxiety. 

A few j’cars ago I analyzed 537 patients upon whom I had performed a hysterec- 
tomy, and of that number G5.7 per cent had a blood pressure of 120 to 170 systolic. 
These do not worry me. But 8.6 per cent of the 537 patients had a blood pressure 
of 170 to 220. Now that 8.6 per cent did worry me. With a more careful selection 
of the anesthesia, we are not in the same position that we were a few years ago 
when ether -was generally used. 

1 would like to know whether Dr. Johnson has any particular line of procedure 
in preparing his patients for hysterectomies? I think his mortality was a little high 
for the present day, but I presume the average Negress is not altogether a very 
suitable person for any type of abdominal surgery. 


DE. WILLAED K. COOKE, Galveston, Texas.— Dr. Johnson is dealing " 
type of fibromyoma and a type of patient with which we are all familiar m 
South. Neither the patients nor the fibromyomas are like those encountered 
the general population of New York or Pennsylvania. For the type of case i 
which Dr. Johnson is dealing, his mortality is definitely low, for I know la 
many hospitals the mortality in such cases has run from 6 to 10 per cent. 

I once spent ten years in studying the blood pressures in such cases ° . 

after operation and concluded that hypertension was not essentially a ve j 
factor of this type of operation. 


DE. WALTER T. DANNEEUTHER, New York, N. Y. ite 

perience with hysterectomy extending over a good many pssential factors 

conclusion that hypertension per se is of little impaired 

are the associated obesity, renal damage, compromised mj . 


are 
metabolism. 


The important therapeutic items, which can all patients, 

as with other women, are careful preoperative study and preparation P 
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I also believe tliat eyelopropane anesthesia, given by an expert, and an expeditious 
operator are additional important factors of safety, in patients who are relatively 
poor risks. 

DR. JOHNSON (closing). — My purpose in this paper was to present the findings 
in a group of cases and analyze the results to see whether the surgical risk, money 
expended by the hospital, and salvage of cases justified continuation of this work. 
These patients were relief eases from the Work House, Poor People’s Home, and 
Home of the Invalids. The procedure was carried out with the hope of offering them 
relief from discomfort and for possible rehabilitation. 

In these eases, we operated principally for pelvic pain, and no attempt was made 
to consider or prove the relationship between the fibroids and hj'pertension. This 
association was mentioned because it is frequentty found in such bad risk cases. I 
tried to point out, however, that nonspecific operations on the pelvis had no effect 
upon lowering of the blood pressure, and apparently do not prevent its subsequent 
rise in later years. 

All patients were carefully prepared from a medical viewpoint, with rest, diet, 
digitalis and other measures as indicated, for an average of ten daj’s before opera- 
tion. The determination as to the optimum time for operation requires the greatest 
consideration and care. 

Dr. Titus has stated that 10 per cent of cases of fibroids have hj-pertension. - I 
did not wish to infer that a certain percentage of fibroids had hj-pertension, but 
simply wished to state that about one case in every seven admissions of fibroids 
had hypertension, and that 18 cases of our series had relaxed vaginal outlets which, 
we feel, it is important to repair in association with or following hysterectomj". 

In these cases, mortality records cannot be considered, but from an analysis 
of this series over a period of eight years, we feel it is worth while operating upon 
them for the relief of pain, that the mortality rate is not prohibitive, that the 
salvage is satisfactory, and renders an apparently hopeless invalid who is on relief, 
comfort and at least a CO per cent chance of earning a livelihood. 


PATHOLOGY OF THE EMBRYO AND ABORTION 
A. K. Paine, M.D., Boston, Mass. 

(From the Departments of Obstetrics and Pathology, Tafts College 

Medical School) 

'“PHE accumulating results of studies of spontaneously aborted 
products of conception seem to necessitate a revision of our ap- 
proach to the clinical problems involved. 

It is conceded that at least 10 per cent of all pregnancies end in spon- 
taneous abortion.^- = Of these .something approaching 90 per cent dis- 
close pathology of the conceptus absolutely or relatively incompatilile 
ivith a contuiuing pregnancy.^ In the former early death of tlie embiyo 
Tesults; in the latter the embiwo in spite of pathology may continue to 
grow with resultant gross fetal defects, monstei-s, hydroeeplialus, spina 
bifida, etc., a potential 12 per cent accoi-ding to i\Iall.^ 

•Read at the Fitty-Fourth Annual Meeting of the Aincric.an As.^ociatlon of Ob.cte- 
®vnecolog-ists and Abdominal Surgeons, Hot Springs, Va.. September 11 to 13, 



246 


AJIERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


The etiology may be intrinsic in the sense of male or female germ 
plasm defects or in defective cell union. The trophoblast may fail to 
establish itself normally, due to endometrial faults, histologic or func- 
tional, any of which may prevent or interfere with a subsequent develop- 
ment of the embryo proper. If death of the embryo occurs early, an 
atypical giowth of the chorion may continue as a cystic degeneration. 

Storch" reported this in 1S7S and estimated its incidence as 75 per 
cent. Ilertig® found it in 66.9 per cent of the material he has studied and 
suggests that this early cystic degeneration is a potential first phase of 
the true mole the inva.sivc type of which in turn, as Phaneuf® has de- 
scribed, is the genesis of chorionepithelioma. 


Early cystic degeneration is so common, a true mole so rare, the 
correctness of Ilertig’s contention seems questionable. If it were correct, 
the earl,y expulsion of this defective ovum would appear as an im- 
portant defense mechanism. 

When an abortion actually occurs, post facto findings indicate we 
were most frequently dealing -with the terminal phase of an inevitable 
process, the end result of an already interrupted pregnancy. In no 
correct sense can anj^ part of the clinical picture be designated as a 
threatened abortion. Streeter" has further emphasized the important 
fact that death of the embryo usuallj’’ precedes by several weeks, its 
eventual expulsion. 


Bc.sides this early pathology, there arc encountered various disorders 
(anatomic anomalies and malpositions) of the placenta. Hertig® in 
his series found a 9 per cent low implantation, confirming our clinical 
suspicion that a definite number of aboi’tions are in reality early placenta 


previas. 

In the abortion which has this definite background of pathology, at- 
tempts to prevent expulsion would obviously be ill advised, perhaps 
unsafe, eventually futile. Its urgent clinical problems are in its com- 
plications: incompleteness, hemorrhage, and sepsis. 

The clinician’s difficulties, however, are not limited to these cases 
2 vith the definite pathology wdiich abort, for he encounters a coi^idei- 
able group of patients having s.vmptoms indicating the possibility o 
abortion but in -which it may or may not occur. If it does occur, t le 
percentage probabilities indicate pathology of the coneeptus, but it maj 
belong to that 10 per cent which histologically shows only^ the nsua 
hemorrhage, evidences of infection, inflammation and necrotic changes. 
One’s impression is that these cases are quite numerous hnt a tabulation 
of 500 consecutiAm cases delivered at term in the Booth Hospita iseose 
only a 3.8 per cent incidence of early pregnancy staining or bleedm . 

What happens in the patient not aborting is conjectuial. A P® 
disturbance of placental ' attachment may be a i easona i e u po 
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Some intereurrent interference Avitli an otherwise normal pregnancy 
with a further deduction that a not too extensive primary process may 
permit regeneration and repair. To delay expulsion until this process 
of repair can establish itself is most important. 



Fig. 1. — Cystic degeneration of the chorion from a defective ovum, forty-six days 
after the onset of pregnancy, showing a portion of the wall of the chorionic sac, with 
scattered villi lying near by. The chorionic sac is bordered externally by a narrow 
uninterrupted syncytium which lies on a layer, varying in thickness, of loose connective 
tissue showing here and there large and smaller poorly delimited cystlike accumula- 
tions of fluid. There are few lacunae-like endothelial-lined spaces containing the 
remnants of disintegrating nucleated red blood cells. This chorionic sac is lined 
internally by a somewhat smaller thin-walled sac lined by flattened out squamous- 
i'afi ceils. This latter layer of cells formed the inner wall of the whole sac. 

The villi are comparatively few in number and unusually simple in design. They 
are coarse, bulky, and show little tendency toward branching. The stroma is both 
absolutely and relatively increased in proportion to the bordering trophoblastic layer. 



rlirrS^' higher power of one of the villi shown in Fig. 4 , simple in design, poorly 

““‘■pcntiated lacks well-developed branching processe.s. and instead sliows only few 
wp) buds. The stroma is distended and edematous, showing clear spaces filled 

oncn.?" ^ intercellular fluid lacks any tinctorial reaction.'. The stroma is com- 

voe I spindle and spiderlike cells whose proce.sses join one another. In thi.s. no 
Pleurlv demonstrable, and in this villus there are no developing red blood 
,Ahc edematous stroma is bordered bv a thin and incon.spicuous trophoblastic 
"an. Only at two points is there a slight tendency toward synotial budding. (X76.) 
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In the light of present knowledge it seems then that 
major premises. 


we have two 


First: The clinical picture of an abortion may, and most commonly 
does, represent the expulsion of a defective (already dead) ovum. Any 



Fig. 3. Fig. 4. 


Pig. 3. — A still higher magnification of portion of villus seen in Fig. 1, showing the 
limiting trophoblastic wall, and its sharp separation from the underlying edematous 
stroma. Hero tlie sj'ncytium and Langhan’s layer of cells may be clearly separated. 
The syncytium is orderly. Tliere is a well-developed brush-border, the relative ratio 
of nuclei to cytoplasm favors the latter. The nuclei are uniform in size, shape, and 
staining ; in ])laces they are clumped. Tlie L.anghan’s layer forms a continuous and 
monotonously uniform line of cells beneath tlie syncytium. These cells have pyknotic 
nuclei, their cytoplasm is clear and vacuolated. No mitoses are seen. The picture is 
one of hypoplasia. (xGOO.) 

Fig. 4. — ^Defective embryo, 8 weeks, sac discharged intact, showing a sac bordered 
by a rather sparse zone of chorionic villi. WGthin the sac is only a single small nest 
of cells. This was loosely adherent to the inner surface of the cyst by a delicate 
transparent tlireadlike stalk. (XG.) 



Fig. 5.— A high-pow'er magnification of the small nodule to red blood 

shown in Fig. 4. This small nest is almost enUrely oomposed or 
cells that lie within distended lacunar spaces. Tins jsland of erjimoj 
the only remnant of embryonic tissue present. {Xbiu.} 
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attempt to prevent its expulsion, if not actually harmful, serves no use- 
ful purpose. 

Second: There may he an intereurrent disturbance of an otherwise 
normal pregnancy, a true threatened abortion, exact opposite of the 
first mentioned premise, in that every effort to prevent expulsion is 
required. 

From this derives an urgent clinical need, the ability to determine 
in advance of the eventuality vuth which group we deal in a given case. 
If practice Avould keep step ivitli scientific progress to avoid treatment 
absurdities, it must set up clinical criteria for this differential diagnosis. 
ToAvard this end Ave have something of a start. For instance, on a per- 
centage basis most of the irreparable pathology udll be encountered in 
the early abortions. Excessive and prolonged bleeding is significant. 
Temperature elevation is almost pathognomonic of a tenninated preg- 
nancy. 

The treatment of abortion is not germane to the subject of this com- 
munication but certain of its aspects are pertinent. Tlie testimony of a 
voluminous and enthusiastic literature as Avell as common observation 
indicates that present-day therapy centers largely in the use of corpus 
luteum hormone and in the administration of vitamin E though candor 
may compel us to admit that much of it seems hardly more than testi- 
monial evidence. 

Concerning Adtamin E, advocated originally for habitual abortion,® it 
is noAv very generallj’- employed in the treatment of any abortion. There 
are probably feAv patients today beginning to bleed during early preg- 
nancy, AAdio do not get Avheat germ oil. Without consuming any time 
aiialj^zing the reasoning iiiAmlAmd, it might suffice to say that if A'itamin 
E deficiency plays much part in the cause of abortion, Ave Avoiild have 
had considerable opportunity in clinical obsei’A'ation to realize that fact. 
I refer to the scAmre nausea and A’omiting cases. Here there is of neces- 
sity a marked deficiency in Autamin E intake, along with cA'crything 
else, and yet about the only thing these patients never do is to abort 
spontaneously. 

The common reason for the employment of hormones is as substitution 
therapy. It is very obvious that a progesterone deficiency may play a 
background part in some pathology of the oAuim,” the abnormal endo- 
metrium, faulty nidation, failure of the trophoblast sequence, but if so, 
it represents a fait accompli, long before the clinician begins to deal 
AA’ith the abortion. 

A fnnetion, more correctly perhaps, an attribute of progesterone, has 
been described by Falls^® and others, aa'Iiosc experiments indicate its in- 
bibiting effect on uterine contractions. This AVoiild seem the rationale 
o£ its use in threatened abortion but, and important, a very dcfiniic 
•^oniraindicaiion for its use in the Avoman expelling a pathologic OA’uni. 
Oil the other hand, Ivurzrok” reports increased uterine contractibility 
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following its administration, and Hamblen"^ ]jgg recently introduced an- 
other disconcerting note, suggesting that large doses of progesterone, by 
mterfering with intrinsic progestin metabolism may precipitate abortion. 
lie further suggests that its administration may also interfere with 
tlierapy in thyroid dysfunction, the importance of the latter already 
having been emphasized by Litzenberg,^® Bloss,^^ and many others. 

It would seem, from the eonflieting evidence, that the value of the 
corpus luteum hormone in the treatment of abortion is still an open 
question. 


CONCLUSIONS 

In the light of present Imowledge, the clinician is justified in con- 
cluding ; 

1. That most spontaneous abortions occur as a result of pathology 
of the eonceptus ineompatilile with continuing pregnancy and that the 
clinical picture of abortion here represents in reality a terminal phase 
of an already interrupted pregnancy. 

2. That a smaller group is encountered in which some intercurrent 
“ accidental” type of pathology develops in an otherwise normal preg- 
nancy, in which abortion may or may not result, and to which the clinical 
term “threatened abortion” correctly applies. 

3. That intelligent management of abortion requires first a differen- 
tial diagnosis, determination in advance to which group a given case 
belongs. 

4. That in the treatment of “threatened abortion” there should be no 
question of the safety of any therapy employed and at least, a reason- 
ably understandable justification for its use. 
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DISCUSSION 

DE. FEBDEEICK J. LYNCH, Boston, Mass. (By Invitation) .—A discussion of 
the pathology of the embryo and spontaneous abortion usually includes a considera- 
tion of the condition from the point of view of the fertilized ovum, a 
of the endocrine or vitamin balance and a local or systemic derangemen 

maternal organism. 
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Conceming tlie ovum, tlie most complete and comprehensive work has been done 
by Hertig and his associates of Boston, who have approached the subject from the 
viewpoint of the pathologist. They classif j' two groups : namely, the pathologic and 
nonpathologic ova, the former being those ova in which no embryo is found or in 
which it is extremely defective. Nonpathologic ova include those in which normal 
embryos are found, or in which an embryo is present with deformities which would 
not interfere with the development of the fetus to full term. 

More than one-half of the pathologic ova spontaneously aborted showed evidence 
of early hydatidiform degeneration of the chorionic villi. These hydatid changes 
were also found in the nonpathologic ova but to a much less extent, 10 per cent 
(11.6). Hertig states that the cystic degeneration of the chorionic villi is due to a 
failure of the vessels of the chorion, which develop independently of the embryo, 
to anastomose with the circulation of the fetus, as a result either of the absence of 
the fetus or of its extreme defectiveness. The activity of the chorionic epithelium 
results in a collection of fluid in the loose tissue of the chorionic villus from which 
it is not withdrawn, if the fetal circnlation is nonexistent or if it fails, and a 
hydatidiform degeneration results. 

The lessened occurrence of hj-datidiform deterioration in nonpathologic ova, spon- 
taneously aborted, is explained bj' the fact that the fetal circulation has, at least, 
functioned for some weeks. If the usual spontaneous abortion fails to occur, these 
ova may continue to develop and give rise to the tj-pical mole. 

Obviously in tlus tj’pe of case, as Dr. Paine states, the treatment should consist 
of helping the uterus expel its potentially harmful contents, rather than the usual 
attempts to allay these efforts. Unfortunately at the present time this condition 
cannot be detected clinically; indeed it can only be determined microscopically, in 
most of the earl}' cases, after expulsion of the uterine contents. 

In the nonpathological ovum, bleeding frequently does not appear until after 
the death of the embryo and the abortion is incomplete. Much time and effort are 
spent trying to nurture a terminated pregnancy and frequently considerable expense 
is incurred by the futile administration of expensive hormones. Again, if the 
diagnosis could be accurately made that the abortion was incomplete, our efforts 
could be intelligently directed toward encouraging and aiding the uterus to empty 
itself. 

An expectant policy, combined at times with endocrine or vitamin therapy, is 
the usual manner of handling a threatened spontaneous abortion. The present 
criterion for the diagnosis of incomplete abortion, in addition to the signs men- 
tioned, namely excessive bleeding, and temperature, is the presence of fetal tissue 
in the dilated cervical os. 

Some work is being done in an attempt to make the early diagnosis of incom- 
plete abortion from the vaginal smear. In the vaginal epithelial cells there are 
observed definite changes which reflect different events that are taking place in other 
parts of the female generative tract. It is well known that during pregnancy there 
IS a marked piling up or cornification of the vaginal epithelium. With the advent 
of parturition, there is a marked desquamation of these epithelial cells, to the point 
that basal cells, or pavement membrane cells, with their characteristic appearance and 
staining qualities appear in considerable numbers in the smears. As these cells are 
found only in smears from postpartal and postabortal patients (Fletcher), it is felt 
that their presence in a case of questionable incomplete abortion might be accepted 
as indicative of tliis condition. 

Admitting that the average patient confronted with the possibility of a spon- 
taneous abortion would frequently prefer to wait until the ovum is partially ex- 
pelled from the uterus before abandoning hope and permitting active measures to 
he taken to empty the uterus, the possible information derived from the smear 
uould, at least, be of prognostic value. 
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It seems quite probable tliat some ova, from normally fertile women, are defective. 
Thus, if the life span of a normal ovum is forty-eight hours, the thought has been 
brought forward that fertilization in the last hours of this period may result in the 
fecundation of an imperfect ovum, with a consequent spontaneous termination of 
the pregnancy. 

It also may be mentioned that possibly imperfect or damaged spermatozoa may 
succeed in fertilizing normal ova, in spite of the common chemical as well as 
mechanical attempts at contraception. It may happen that this union of a normal 
ovum and a faulty spermatozoon can be a further cause of defective pregnancy and 
resultant spontaneous abortion. 


DR. JOHN G. WALSH, Providence, R. I. — The most important of the varied 
causes of spontaneous abortion, those due to embryonic defects, has been stressed 
by Dr. Paine, and he has emphasized the futility of attempting any form of therapy 
that might prevent the expulsion of a defective ovum. It is very doubtful, how- 
ever, that with any form of therapy we can prevent the expulsion of such a grossly 
deformed earl}' fetus. 

In any large series of abortions, there are many wliose cause cannot be accurately 
appraised in the present state of our knowledge. We have all seen successive preg- 
nancies result in abortion, where we have felt that the factors involved were wholly 
accidental. Again we see women with repeated spontaneous abortions in whom 
there must be a recurrent maternal factor. Malpas has estimated that such a factor 
is present in at least 1 per cent of all pregnant women. Irving was unable to assign 
a cause in 8.5 per cent of his series. 

It is probable that nearly one-half of the threatened abortions will be saved 
by bed rest and the milder forms of sedation. Our main concern in treating 
such cases is to prevent uterine contractions or to allay them if they have 
already begun. The use of extracts of corpus luteum appears to have been more 
successful than any other previously available method of treatment. Falls 
has shown that morphia may increase rather than allay uterine irritability. 

Falls and his co-workers have also shown that it is possible to determine in about 
95 per cent of cases whether the fetus is still alive at the time or shortly after the 
patient comes under observation. If we avail ourselves of this means of diagnosis, 
our treatment will not have the futility that Dr. Paine implies. 

Dr. Paine’s skepticism regarding the value of corpus luteum extracts maj be 
justified in view of Hamblen’s recent findings. There are, however, an increasingly 
large number of careful studies, reporting the successful use of progesterone in 
recurrent abortion. 


DR. JAMES R. BLOSS, Huntington, W. Va.— I n the last fifteen months we 
have had in our private practice 34 abortions, of which 19 were the so-called spon 
taneous type. Of these the metabolism readings were minus in 11, plus in 2, an 
normal in 1. In 5 it was not possible to run a metabolism befoie they had abor e 
The interesting thing is that the development of these fetuses is only continue 
about six weeks. The average time of abortion in those with minus tests as es 
from the last menstrual period was 14.6 weeks. In those who were minus an 
thyroid therapy (11 patients), the average was 15.8 weeks. T xose wi ^ 
metabolic rates averaged 14.3 weeks. Those in which no test was ma e ave g 

There must be a deficiency in the germinal cells which has an influence P 
ducing an abnormal child. In this respect there came under my observe i , 
years ago, one very interesting family with a recuriing anatomic a nor . 
young couple had had two children neither of which had a pyloric openi g f t 
Stomach. It is interesting that this young man’s mother had one child with 
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same tj'pe of abnormality. He had a brother whose wife had been pregnant twice 
and each of these children presented anatomic abnormalities. 

The place to start with the prevention of abortions is not after pregnancy has 
commenced. When examining these cases do not neglect a study of the husband, 
because there will be found a number of such instances in which the wife will be 
normal and the husband discovered to be a hj'poendocrine. By treating him and 
securing normal spermatozoa, a successful pregnancy is secured. Several instances 
of this have been noted in our experience. 

BE. EVAN SHUTE, London, Canada. — Mall and Meyer have been largely re- 
sponsible for the opinion so widely held that most aborting embryos are abnormally 
constituted and that it is not advisable, therefore, to prevent their loss. Their 
extensive investigations were carried out about thirty years ago on specimens sent to 
them by phj'sicians in the United States, Canada, and abroad. It is doubtful if 
these embryos represented random sampling, for only grossly abnormal formations 
would attract the interest of practicing physicians and be sent for study. Moreover, 
when we analyze the work of this famous team we find that of the first 1,200 ac- 
cessions to their collection fully 353 were abnormal in structure. But only 244 of 
these 353 revealed embryos of any sort and, as 17 of these were in tubal preg- 
nancies, only 227, or 19 per cent, represented deformed embryos obtained from the 
uterus. In short, contrary to the usual impression, it is questionable if their studies 
support the contention that a random sampling of aborted embryos would reveal a 
majority, or even any very high proportion, of congenital anomalies. 

Only recently has the profession possessed effective agents, such as vitamin E 
or progesterone, with which to combat threatened abortions. All of the literature 
since the war has not been accessible to me, but of 224 cases reported as threatened 
abortion or threatened miscarriage, 184 went on under such treatment to produce 
living children. Of these only 6, or 3 per cent, revealed anomalies of structure. This 
series of 184 includes 08 of my own cases, showing three defectives, an anen- 
cephalie, a congenital heart, and a large hemangioma on the back. I also have a 
letter from Dr. McGonigle, the first Englishman to use vitamin E extensivel}^ in such 
cases, in wMch he mentions “about a hundred” of them with no congenital de- 
formities ensuing. The figure of 3 per cent of anomalies in the offspring is too low 
to justify a laissez-faire policy in treating threatened abortion. 

1 had the privilege three years ago of discussing a paper on placenta previa read 
hy Dr. Greenhill before tliis Society. At that time I mentioned that we were collect- 
ing, very tediously, a series of case histories of women who had borne previously 
only congenitally deformed infants. These women were treated with vitamin E, 
either just prior to conception or immediately thereafter, in subsequent pregnancies. 
Vdierever possible, their husbands were also given vitamin E prior to the conception, 
bearing in mind the remarkable ability of vitamin E to improve deficient sperm pro- 
duction and quality within ten to fourteen days. The series is still too small to 
warrant any conclusions, but it is mentioned at this juncture for its suggestive 
■ralue. tVe now have ten such women who have been delivered of one to three infants 
since the defectives were born and four more such women as yet undelivered. Of 
the 12 children born of these 10 mothers since tlie birth of the defectives, 9 have 
been normal. The exact data will be published later. It at least suggests that we 
should not throw up our hands in despair before one of the most appalling phe- 
nomena in obstetrics. 

DE. PEEDEEICH H. palls, Chicago, Ild. — ^Dr. Paine’s viewpoint would 
certainly simplify tlie teaching of the management of abortion. In the first place, 
apparently abortions are all due to defective embryos; and, in the second place, there 
is nothing you can do about it. 
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When I first used corpus luteum clinically I had ditficulty in believing the ap- 
parent effects. I could not understand how a woman two to four months pregnant 
who had been having uterine contractions could, with an 'injection of a small amount 
of progesterone, suddenly have a cessation of uterine contractions, a cessation of the 
bleeding, and a continuation of the pregnancy. It was not until I put a bag in the 
uterus of a woman seven days postpartum, and produced good uterine contractions 
with pituitrin and saw these contractions stop a few minutes after using rabbit unit 
doses of an oily extract of corpus luteum, that I knew I had not been. mistaken in my 
clinical observations. 

Wlien we had 41 cases studied clinically we reported them. In these 41 patients 
87 per cent carried babies through to maturity and were delivered of normal babies. 
These women had previously lost 85 per cent of their pregnancies. One of my as- 
sociates has been extending tliis work at the County Hospital, and we now have in 
a series soon to be reported about 400 cases. The percentage of recovery remains 
the same as in the smaller group. 

Another significant fact that appeared very early in our study was that if the 
baby was dead in the uterus it would be expelled whether these preparations were 
injected or not. Also these injections will not influence uterine eontraetions if the 
woman is in labor. 

As a control for this series we now have about 50 cases at the County Hospital 
observed within the last few months in wduch we have not been using the corpus 
luteum extract. We have allowed the patients to go along without the use of this 
preparation. Instead of about 85 per cent of salvaged pregnancies, we have now 
only between 40 and 50 per cent. Therefore it seems to me that the use of corpus 
luteum extract is practical and valuable in preventing abortion. In the cases in 
which the fetus is already dead or deformed, the probability is that it does no harm. 


ENDOMETRIOSIS 


Walter R. Holmes, M.D., Atlanta, Ga. 

(From the Department of Ohstetrics and Gynecology, Emory University School of 

Medicine) 

•^HIS report comprises a study of the records of 145 private patients 
on whom a diagnosis of endometriosis was made during a ten-year 
period from 1930 to 1940. Although the literature on endometriosis 
is voluminous, eomparativel 3 ’- few reports have been compiled based on 
analysis of a large series of cases. This studj^ was undertaken with the 
idea that a review of the ease histories, comparison of operative proce- 
dures and clinical results in a group of patients that could be carefull.y 
observed might help to elarif.y some of the difficult clinical problems asso- 
ciated with endometriosis. 

MATERIAL AND INCIDENCE 

The 145 patients with diagnosis of endometriosis in this series oc- 
curred among 4,763 gjmeeologic patients, an endometriosis incidence 
of 3.0 per cent. Of these 145 patients, 80 were operated upon and the 
diagnosis confirmed by the pathologic findings at operation and the 
microscopic examination of the tissue removed. The so-called hemor- 
rhagic cysts of the ovarj^ are not included unless associated with evidence 
of endometriosis elsewhere in the pelvis. All of the 80 proved eases of 
pdometriosis were of the external or pelvic type. Adenomyosis is not 
included except as one of the associated pathologic lesions. These SO 
proved eases of endometriosis occurred among 307 gjmecologie laparot- 
omies, an incidence of 26.0 per cent. This figure compares closely Avith 
Meigs’ 32.2 per cent and Sampson’s 21.8 per cent of endometriosis 
in all abdominal gjuiecologic operations. 

Table I, Incidence 


Number of patients with dia^osis of endometriosis 145 

Number of gynecologic patients 4763 

Incidence of endometriosis 3.0% 

Number of proved endometriosis cases 80 

Number of gynecologic laparotomies 307 

Per cent of proved endometriosis cases to all gyne- 26.0 

cologic laparotomies done 


The statistical data in this paper are compiled only from the SO proved 
cases of endometriosis. 

AGE INCIDENCE 

The youngest patient tvith endometriosis in this series was 22 j-ears 
of age and the oldest 62. Table II shotvs that the greatest incidence 

. ‘Read at the Fiftv-Fourth Annual Meeting of the American Association of Obste- 
5^*cians. Gynecologists and Abdominal Surgeons, Hot Springs, A'a., September 11 to 13, 
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was between the ages of 34 and 38 years. In tins group of eases, 78 
per cent occurred between the ages of 30 and 45 years. These figures, I 
feel sure, do not give a true picture of the incidence of endometriosis 
m the earlier age groups. _ Severe types of dysmenorrhea and pelvic 
pain complained of by patients during the second decade of life may 
in^ manj^ instances represent the early stages of this disease. In the 
third and fourth decades, the .symptoms have become more pronounced 
and the lesions have advanced to a .stage where diagnosis is made pos- 
sible. 

Table II. Age Incidence 


age in years 

NO. cases 

per cent 

20-23 

2 

2.5 

24-28 

5 

6.2 

29-33 

19 

23.7 

34-38 

22 

27.5 

39-43 

15 

18.7 

44-48 

11 

13.7 

49-53 

4 

5.0 

54-58 

1 

1.2 

59-63 

1 

1.2 

Total 

80 

100.0 


These figures (Table II) of age incidence correspond closely with those 
of previously reported groups. They only serve to emphasize the 
tragedj’’ of the frequency of endometriosis in young women. 


LOCATION OF ENDOMETRIAL LESIONS 

The distribution of the lesions of endometriosis as shown in Table III 
agreas with other reports in the frequency of involvement pf the ovaries. 
One ovary was the site of 18.2 per cent of the total lesions and both 
ovaries 17 per cent. Therefore 35.3 per cent of the lesions occuip'ed in 
the ovaries. The next most frequent site ivas the cul-de-sae with in- 
volvement of the uterosacral ligament area along the posterior aspect 
of the lower uterine segment. A high percentage of the lesions were in 
tlie rectovaginal septum diagnosed by nodules felt in this area on rectal 


Table III. Location op Endometrial Lesions 


ORGAN 


One ovarj- 301 
Both ovaries 28j 
Pelvic peritoneum 
External surface of uterus 
Eectovaginal septum ^ 

Bladder 
Fallopian tubes 
Sigmoid 
Bound ligament 

Uterosacral ligament (with adherent rectum) 
Uterovesical peritoneum 
Vaginal vault behind cervix 
Broad ligament 


NUMBER 

PER cent op 
total ORGANS 
INVOLI'ED 

(164) 

58 

35.3 

7 

4.2 

4 

2.4 

23 1 

14.0 

2 

1 1.2 

2 

1.2 

3 

1.8 

1 

0.6 ■ 

33 

21.2 

12 

7.1 

4 

2.4 

10 

6.0 


Miscellaneous (uterovesical orifice, 1; inguinal canal, 1; laparotomy scar, 1; 


intra- 


ligamentous endometrial cyst, 1; infundibulopelvie ligament, X) 
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examination. The uterovesieal peritoneal fold or anterior cul-de-sac 
accounted for 7 per cent of the involved areas. One cannot help but 
be impressed by the same patterns of distribution recurring with strik- 
ing frequency. 

It is not the purpose of this paper to enter into a detailed discussion 
of the theories of the etiology of endometriosis. Since the first report 
in 1899 by Russell, of finding of endometrial tissue in the ovary, the work 
of Cullen, Von Recklinghausen, Loekyer, Novak and others have added 
to the sum total of our clinical knowledge on this subject. Still the 
riddle of the etiology of endometriosis remains unsolved. I join with 
others in paying tribute to Sampson for his outstanding contributions 
on endometriosis. Sampson’s transtubal implantation theoiy based on 
careful clinical and laboratory findings is advocated by manj^ gjme- 
cologists. However, mj^ clinical observations have converted me to 
a belief in the theoiy of lymphatic and vascular metastasis as the mode 
of dissemination. Sampson himself suggested this possibility in 1922. 
Halban, Counseller and others have been its strong advocates. It is the 
only theory that satisfactorily explains the presence of endometrial tissue 
outside the peritoneal cavity, in the inguinal canal, lymph nodes, umbili- 
cus, and, as has been reported by Schwarz, in the lung. Also the in- 
volved areas are so often suliperitoneal and in some instances deep 
seated in the liroad ligament and bowel wall. The theory of heteroplasia 
of celomic epithelium of Iwanoff, Novak and others likewise does not 
explain these lesions outside the pelvis or why only certain areas of the 
peritoneum undergo metaplasia. The theory of lymphatic metastasis 
will explain all the locations in which endometriosis has been described. 
It also seems to fit in with the clinical picture of islands of endometriosis 
in close proximity to the uterus in patterns of great similarity as though 
they followed certain definite channels in their mode of dissemination. 

ASSOCIATED PATHOLOGY 

In Table IV are listed the pathologic lesions associated with endo- 
metriosis in this group of patients. Fibromyomas were the most fre- 
quent lesion and were found in 53.7 per cent. Other ivriters have 
pointed out the association of fibromyomas and endometriosis. i\Iany 
theories have been advanced to explain this relationship. Fibromyomas, 
endometriosis, and adenom^yosis frequently are found in the same pa- 
tient, suggesting that they may have the same etiology. They all de- 
velop in women during the menstrual phase of life. Sampson suggested 
that fibroids may represent the iri-itative reaction to a proceeding 
endometriosis. Adenomyosis with endometrial tissue in the center of a 
myomatous nodule is highly suggestive of such a theory. However, 
Cullen in his classical studies demonstrated extension of the uterine mu- 
cosa into myomatous tissue by direct continuity. Those who believe 
m the vascular or lymphatic theory of dissemination must admit that 
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cells from the endometrium would lodge here and there in the muscula- 
ture of the uterus. Such cells might act as a stimulus to an overgrowth 
of fibrous and muscle tissue. Certainly external endometriosis wherever 
found causes a marked cellular reaction in surrounding tissues. We 
know that fibromyomas rarely occur in smooth muscle elsewhere in the 
body. On the basis of this theorj’- the uterus is the only smooth muscle 
organ which might be subject to such a foreign body reaction. Eepeated 
pregnancies might cause changes in the l 3 "mphatic channels and with 
long periods of amenorrhea diminish chances for such cellular metastasis. 
This might explain the lo-w incidence of fibromyomas in multiparas. 


Table IV. Associated Pathology 



NUMBER 

PEE CENT 

Myomas 

Ovarian patiiology 

43 

53.7 

Simple follicle cysts 

20 

25.0 

Lutein cysts 

9 

11.2 

Fibromas 

2 

2.5 

Hemorrhagic cj'sts 

4 

5.0 

Pseudomucinous cysts 

1 

1.2 

Papillary cystadenoma 

1 

1.2 

Chronic salpingitis 

S 

10.0 

Endometrial hyperplasia 

17 

21.2 

Adenomyosis of uterus 

7 

8.7 

Sarcoma of uterus 

1 

1.2 

Pelvic abscess (infected cysts) 

2 

2.5 

Pregnancy (intrauterine) 

1 

1.2 

Ureteral stricture and hydronephrosis 

8 

10.0 

Kidney stone 

1 

1.2 

Postoperative adhesions 

11 

13.7 

Uterine retrodisplaeement 

23 

28.7 


The high incidence of follicle cj^sts of tlie ovarj^, 25 per cent, and 
endometrial hyperplasia, 21.2 per cent, might be advanced as an argu- 
ment in favor of the endocrine theory of endometriosis. A recent study 
of Brewer and Jones would seem to discredit this theory. 

Special attention should be given to tlie occurrence of ureteral stric- 
ture and hj^dronephrosis in 10 per cent of the cases. The close proximity 
of the ureter to the involved areas in the broad ligament and uterosacral 
ligament regions ^vill frequently result in obstructive lesions of the 
ureters. Such a possibility should be considered in every ease of endo- 
metriosis. This condition is often oveidooked and will account for a 
residue of pain in many patients operated upon for endometriosis. 

Uterine retrodisplaeement occurred in 28.7 per cent. Because of its 
obstructive possibilities, baclcward displacement of the uterus is con- 
sidered to be an etiologic factor. Its occurrence in 28.7 per cent of 
patients in this series is suggestive. 

Two of the patients in this report had infected endometrial cj'sts. 
Sampson called our attention to this possibility in 1929. Due to the 
blood content of these cj^sts and their close proximity to the bon el, it 
is surprising that this is not a more frequent occurrence. 











HOLMES : ENDOalETRIOSIS 


259 


SYMPTOMATOLOGY 

The major symptoms of the patients comprising this study are listed 
in Table V. This tabulation of symptoms agrees closely udth reports 
of other authors. Certain of these symptoms will be stressed in discus- 
sion of the diagnosis of endometriosis. 

Table V. Symptomatology 


complaint 

NUMBER 

per cent 

Dysmenorrhea 

53 

66.2 

Menorrhagia 

25 

31.2 

Metrorrhagia 

S 

10.0 

Polymenorrhea 

7 

8.7 

Uterine bleeding (brownish discharge pre- 
and postmenstrual) 

12 

15.0 

Elevation temperature leucocytosis 

7 

8.7 

Lower abdominal pain 

34 

48.5 

Pain inguinal region 1 

3 

3.7 

Pain in thighs 

S 

10.0 

Sacral back pains 

23 

28.7 

Eectal pains 

6 

7.5 

Bladder symptoms 

12 

15.0 

Gastrointestinal symptoms 

15 

18.7 

Upper abdominal reflex pains 

5 

6.1 

Dyspareunia 

6 

7.5 

Amenorrhea 

6 

7.5 

Headache 

7 

8.7 

Sensation of pressure in pelvis 


20.0 

Nervousness 


21.2 

Constipation and obstipation 


30.0 

Pain referred to area of kidneys 


11.2 


Table VI. Type of DysmenorPvHea 


Pre- and intramenstrual pain 25.0 

Dysmenorrhea all of menstrual life 21.1 

Acquired dysmenorrhea 11.2 

Premenstrual pain 15.0 

Postmenstrual pain S.7 

Normal periods IS. 6 


Table VII. Sterility 



1 

1 

number 

number 

CHILDREN 

STERILITY 

PER CENT 


Single 

17 

0 1 




Married | 

63 

29 1 

46 


The occurrence of barren marriages is recognized to approximate 12 
per cent. Patients with endometriosis in this group were almost four 
times as sterile as the average female patient. 


Table vni. Previous Oper.\tioxs 



total number 

OF PATIENTS 

PATIENTS AVITH 

PREVIOUS 

ABDOMINAL OP- 
ERATIONS 

PER CENT 

DILATATION .\ND 

CURETTAGE 

PER CENT 


14 

17.5 

5 

6.2 
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PREOPERATIVE DIAGNOSIS 

A coiTeet preoperative diagnosis was made in 48.7 per cent of the re- 
ported cases. Among the 41 patients on whom an- incorrect diagnosis 
was made, 26 had large fibromyomas which overshadowed the usual 
diagnostic findings of endometriosis (Table IX). 


Table IX. Preoperative Diagnosis (SO Patients) 



NUMBER 

PER CENT 

Correctly diagnosed 

39 

48.7 

Not correctly diagnosed 

41 

51.2 


The diagnosis of endometriosis is not ahvays easily made. Extensive 
lesions may exist without any subjective S 3 ™ptoms. Twenty per cent 
of my patients had menses free of pain and were normal in other re- 
spects. In no other gjmeeologie condition is a carefully taken history 
so important as an aid to correct diagnosis. The following symptoms if 
present in the histoiy are of diagnostic value: (1) Dysmenorrhea of an 
acquired type, or an accentuation of pre-existing dysmenori’hea ; (2) 
pre^ne'nstrual pain, lower abdominal discomfort resembling menstrual 
cramps often of a crescendo type beginning a few days or a week or 
more before the onset of menstruation,- (3) abnormal uterine bleeding 
in the form of menorrhagia or metrorrhagia or frequently intermen- 
strual brownish-colored uterine discharge; (4) pain in one or both lower 
abdominal quadrants or suprapubic areas wdiich may be constant in 
character, although often its periodicity is significant (a sense of pelvic 
pressure described as a bearing down sensation as if eveiything were 
falling out of the pelvis) ; (5) pain referred to the groin, hip, or thiglis; 
(6) dyspareunia, acquired and unexplained by other findings; (7) 
obstipation and constipation, often related to the time of menstruation 
(rectal discomfort described as a sensation that would be relieved bj^ 
bowel evacuation) ; (8) sterility, unexplained after a careful sterility 
study; (9) sacral backache, menstrual ty^pe of headache, reflex gastro- 
intestinal symptoms and bladder s 3 unptoms. 

The phj^sical findings on vaginal examination are additional aids m 
diagnosis. The presence of enlarged, adherent ovaries without evidence 
of pre-existing pelvic infection is strongly suggestive of endometiial 
cj^sts. The character of the posterior vaginal vault is of great sig- 
nificance. One gets the impression of a shallow posterior vaginal fornix. 
There is a sense of resistance and thickening of the tissue in this aiea. 
At times nodules are palpable posterior to the cervix. These nodules 
are more readity palpable on rectal examination with additional evidence 
of induration in the area of the uterosacral ligaments. Movements o 
the uterus are restricted. If a retrodisplacement is present, althoUo i 
not adherent, effort to bring the fundus forward is more difficult than 
in uncomplicated retroversions. Often a distinct lack of inobilitj o le 
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entire nterns is noted. This is particularly noticeable in lifting the 
cervix and fundus upward and foiuvard toward the anterior abdominal 
wall. This fixation of the lower uterine segment accounts for the in- 
creased difficulty in mobilization of the uterus when doing a hysterec- 
tomy associated with endometriosis. There is additional evidence of 
unusual pelvic tenderness on vaginal examination. 

TREATMENT 

The treatment of endometriosis will depend on the tjT)e of sjunp- 
toms, the age of the patients, the extent of the lesions, and associated 
pelvic pathology. It is well known that removal of all ovarian tissue 
will cause regressive changes in endometriomas. This may be ac- 
complished either by bilateral oophorectomy or bj' irradiation. How- 
ever, the frequency of endometriosis in young women presents a prob- 
lem in treatment which calls for mature surgical judgment. 

The treatment of endometriosis in this group of patients was mainly 
one of conservatism. Eighty patients were operated upon out of the 
145 patients Avith diagnosis of endometriosis. Of these, 53 per cent had 
associated fibromyomas of the uterus Avhieh made surgical interference 
necessary. The decision for operation was based on the severity of the 
symptoms. Patients having endometriosis deserve a frank discussion 
of their condition Avith explanation of the cause of their premenstrual 
discomfort and other pelvic sj'mptoms. Intelligent patients AAdll endure 
their discomfort unless severe and prefer a status of periodic observa- 
tion rather than the necessity of a mutilating pelvic operation. Ob- 
servations on patients operated upon during the fourth and fifth decades 
of life for fibromyomas Avith associated endometriosis convinces me 
that this condition is not alAAmys a progressive pathologic lesion; that 
niany small areas of endometriosis cause feAv if any symptoms and that 
other extensive gr'oAAdlis have remained quiescent as a result of adhesions 
and inflammatory reaction about them. 

There is a malignant type of endometriosis Avhich is invasive and 
destructive accompanied by seAmre symptoms Avhich AAdll Avarrant radical 
treatment. In some instances extensive involvement of both oA^aries 
makes conservation of ovarian tissue impossible. 

Table X gives the types of surgical treatment in this group of pa- 
tients. 

The guiding principle in treatment has been relief of symptoms by 
remoAml of major lesions and if possible presei-A’^ation of ovarian func- 
tion. Such treatment Avas carried out in SO per cent of the entire 
group. All of the patients in the 20 to 30 age group Avere treated con- 
sei'A-atively. In 6 of the 8 patients in this age group, ovarian and re- 
production functions AA'ere conseiwed. Necessity for reoperation or 
irradiation is preferable to initial radical surgery in young Avomen. 
Radical surgery Avas carried out in S.T per cent of the 30- to 40-year age 
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Table X. Type of Surgical Treatment (80 Patients) 




AGE 



20-30 

30-40 

1 40-50 ] 

50-62 

Number of patients 

8 

45 


6 

Radical 

0 

7 


4 

Hysterectomy with conserva- 

2 

IS 


2 

tion of one ovary 
Conservative 

C 

20 

0 

0 


group and 11.2 per cent in the 40- to 60-year age group. Hysterectomy 
with conservation of one ovary, 47.5 per cent of the patients, Avas the 
most frequent tjqie of operation. It is generally accepted that follow- 
ing hysterectomy ovarian function graduallj^ diminishes. This may 
account for the fact that in my patients endometrioinas not entirely 
removed ivith this type of operation cause feiv if any postoperative 
symptoms. No attempt Avas made to remove areas of endometriosis in- 
vohdng the rectum or rectovaginal septum. Surgical removal of such 
areas is dangerous. Extensive involvement of the rectovaginal septum 
causing symptoms is best treated by bilateral oophorectomy. Irradia- 
tion Avas not used as the initial method of treatment in any of my pa- 
tients. Surgery is preferred, because it gives the opportunity for con- 
servatism Avith removal of large endometrioinas and tlie correction of 
associated pelvic pathology. 

RESULTS OF TREATMENT 

There Avas no mortality in this series of 80 patients operated upon 
for endometriosis. FolloAV-up study Avas possible in 73 of the 80 pa- 
tients, A conscientious effort Avas made to evaluate the results of tieat 
ment Avhich are listed in Table XI. Patients following operation for 
endometriosis Avill have a greater morbidity than those following clean 
cut pelvic operations due to the additional trauma and raAV areas inci en 
to the enucleation of large endometrioinas. Although the lelief o 
major symptoms in the radically treated group are excellent, one canno 
help but be depressed over the high incidence of Amsomotor and neivous 
symptoms in these castrated Avomen. In the group Avith preservation 
of ovarian or reproductive function, only 29.1 per cent Avere ^ 

their major symptoms. Additional irradiation treatment for 
symptoms Avas necessary in 12.6 per cent of thesp patients. Don t ess 
others in this group Avill in time require further treatment. oneAei, 
12.6 per cent of the patients treated conservatively became piegnan^, 
Avith delivery of normal babies. Tavo of these patients Aiere aii 
eleven and tAvelve years, respectively, prior to operation. The iiumie 
of patients is too small to draAv definite conclusions as to tlie vafiie o 
surgery in the correction of sterility a.ssociated Avith endometriosis. ■ 
would seem that excision of major ovarian lesions, correction ot tuliai 
adhesions, and associated retrodisplacements may increase tiie eiiances 
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Table XI. Eesults op Treatment (73 Patients) 



CONSERVATIVE 

UTERUS AND 

ONE OR BOTH 
OVARIES CON- 
SERVED 

CONSERVATIVE 

HYSTERECTOMY 

ONE OVARY 
CONSERTOD 

RADICAL 

HYSTERECTOMY 

BILATERAL 

OOPHORECTOMY 

Number of patients with adequate 

24 

35 

14 

follow up 




Relief of chief complaints 

29.1% 

71 . 4 % 

85.7% 

Partial relief 

54.1% 

25.7% 

7.1% 

No relief 

16.6% 

2.8% 

7.1% 

Extreme nervous sjnnptoms 

0.0% 

11.4% 

64.2% 

Pregnancies 

12.6% 

0.0% 

0.0% 

Subsequent treatment 

Irradiation 

12.6% 

0.0% 

0.0% 

Surgery 

0.0% 

0.0% 

1 0.0% 


for conception in some patients. Hysterectomy with preservation of 
some ovarian tissue seemed to give the best end results in this series 
of patients. 

SUMMARY 

1. Eighty patients with proved endometriosis occurred in 307 gyne- 
cologic laparotomies, an incidence of 26 per cent. 

2. Endometriosis is a disease of middle menstrual life with an in- 
cidence of 78 per cent between tlie ages of 30 and 45 j'ears in the re- 
ported group of eases. 

3. The majority of the endometrial lesions occurred in the ovaries, 
anterior and posterior cul-de-sac, and the rectovaginal septum. 

4. The frequent occurrence of external endometriosis, adenomyosis, 
and fibromyomas in the same patient suggests that these may have 
the same etiology. Belief in the theory of vascular and lymphatic 
metastasis as the mode of dissemination of endometriosis is expressed. 

5. Dysmenorrhea, abnormal uterine bleeding, lower abdominal pain, 
sacral backache, and dyspareunia are the most frequent sjnnptoms of 
endometriosis. 

6. Conservatism in the treatment of endometriosis is justified by the 
end results hi the cases reported. 

7. Endometriosis with its riddle of etiology, its devastating effects on 
the reproductive organs of young women, its unlaiovm factors of pre- 
vention remains a real challenge to every gynecologist for the solution of 
these problems. 
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DISCUSSION 

DE. A. D. CAMPBELL, Montreal, Canada. — The incidence of endometriosis in 
the experience of most of us is that observed bj' Dr. Holmes. These figures are con- 
servative and represent onlj’ those cases with more or less active endometriosis. In 
many instances the condition may exist in subclinical form and be labeled as post- 
operative adhesions. 

Often, upon opening the abdominal cavity, one encounters scar tissue at the junc- 
tion of the broad ligament with the uterus or along the uterosacral ligaments or as 
dense adhesions fixing the lower part of the sigmoid to tlie peritoneal surface of the 
vaginal vault. Certain as one may be that the etiology of such scars is a sequel to 
endometriosis, one cannot prove this point in tlie absence of histologic evidence. 
If nonactive or healed endometriosis were added to active endometriosis, the incidence 
of this condition would mount considerably. 

At this point may I suggest that the term ‘ ‘ dysmenorrhea ’ ’ be less promiscuously 
used than at present. In 1926 Sir Henry Beckwith AVhitehouse suggested restricting 
the term ‘ ‘ dysmenorrhea ’ ’ to embrace a certain symptom complex and that pain 
associated with menstruation be termed “ menorrhalgia. ” I subscribe to this dif- 
ferentiation. 

No one theory of etiology of endometriosis is applicable to all cases. In 
endometriosis of the vulva and the umbilicus one does not need, however, to seek 
special theories when one can demonstrate a patency in the canal of Nuck or a 
scarred hernial tract extending from the abdominal cavity into the umbilicus. In 
this connection I have had the opportunity to dissect carefully the umbilical area 
in cases of ectopic gestation presenting so-called Cullen’s sign. I have carried out 
similar dissections on endometriosis of the umbilicus and found scar tissue which 
undoubtedly was the remains of the small hernial canal through which transplants 
escaped from the abdominal cavity. 

The treatment of every case must be judged in the light of its particular circum 
stances. Were it not for the fact that the life history of endometriosis is pro 
lematical and that the process becomes so arrested that in rare cases pregnancy has 
followed, one would have grounds for the most radical treatment in all cases o 
endometriosis. In general, however, in no case where endometriosis has spontaneous j 
developed will a patient become pregnant so long as endometriosis remains active. 

Hdien marked endometriosis involves the rectovaginal septum, I feel that pan 
hysterectomy with complete resections of the ovaries is wise, for here, pro a 1 
more than in any other location, is malignancy likely to be superimposed upon ^ 
lesion. In either the conservative or radical surgical treatment of endome no.i 
one must at operation completely peritonize all raw areas. Wliere the 
neum is destroj'ed, I strongly' suggest peritonization by a form of marsupia iza i 
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o£ this area. The patient is then left with a completely peritonized pelvic basin. 
Where one is more conservative, in addition to this precaution, it has been my prac- 
tice for years to perform a presacral sympathectomy. B}' so doing one may with 
confidence be less radical and leave the patient with at least some ovarian tissue. 
One, too, can reassure the patient that she will in all probability be free from pain. 

Endometriosis will not be completely understood, either from the standpoint of 
etiology, of its life liistory, or its sequelae, until we understand more clearly the 
relationship between ovarian function and that of the endometrium. I am firmly 
convinced that endometriosis is primarily an endocrinologic problem. Experience has 
clearly demonstrated to me that in certain instances sterility, endometriosis, and 
ectopic gestation are due to the same endocrinologic influences. 

BE. JOE V. MEIGS, Boston, Mass.— In May, 1941, 1 reported that in my private 
practice of 400 patients with gynecologic conditions necessitating abdominal surgery, 
28 per cent had endometriosis; 112 out of 400. In the same period of time at the 
Massachusetts General Hospital, of 400 patients necessitating abdominal suigerj 
only 5.8 per cent had endometriosis. In private practice there is, therefore, much 
more endometriosis than in a charity hospital practice. 

Endometriosis is not a true tumor but a physiologic response to an abnormall} 
uninterrupted menstrual career. Patients should not menstruate as often as thej 
do without an intervening pregnancj’. I think that because of the economic trends 
of the times we are allowing women of the private patient class to go too long 
without a pregnancy. That is the whole crux of the endometriosis situation. Stimu- 
lation by something (estrin) is causing the celomic epithelium to grow. 

I believe we must change our ideas and instead of leaving an inheritance to our 
daughters when they reach about 50 years of age, we should encourage them^ to 
marry when young, at 18 or 21, and help them financial!}' then instead of waiting 
until they are older. 

I believe that delayed pregnancies are responsible for this entity. If endometriosis 
commences, fertility is immediately lowered. In my private practice, the fertility 
of patients with endometriosis was 65 per cent as against 90 per cent in those that 
did not have endometriosis. Fifty per cent of the patients I have operated upon 
since June have had endometriosis. There must be something wrong somewhere. 

DE. WILLAKD E. COOKE, Galveston, Texas.— In the clinical diagnosis I find 
a rather valuable guide in the development of a new t}'pe of dysmenorrhea superim- 
posed upon the previously existing t}'pe. If we study these cases carefully, this dys- 
menorrhea is found to be of the peritoneal type. By recognizing this symptom the 

percentage of accurate diagnosis is increased. 

As to treatment, the young individual in whom reproduction is essential must 
be relieved of a very real pain. For that I have found very useful the operation 
of presacral sympathectomy, combined with bilateral ovarian neurotomy. In our 
group of cases so treated, a perfectly normal menstrual cycle has been re.sumed after 
tlie initial menorrhagia of from one to three cycles. I have done this operation on 
5 individuals of whom 3 have since become pregnant. One patient with a peri- 
ureteral infiltration was not afliected by the presacral sympathectomy, and was else- 
where given a subcastration x-ray treatment. She became pregnant and aborted, 
the fetus having a central nervous defect. 

I am in thorough accord with Dr. Meigs’ remarks. There is something in the 
mode of life in the so-called higher classes which accounts definitely for SO per cent 
of their functional disturbances. Ninety per cent of the psychoneure.-es come from 
the same source which is reflected in gynecologic s.vmptoniatology. 

dr. JAMES E. GOODALL, Moxtke.vl, Can.vpa. — Endometriosis is a general 
pelvic disease operating from a general pelvic cause, and it is a mistake to separate 
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endometriosis into various subdivisions. All forms of endometriosis arise from the 
endometrium, but it is very important to find out from what part of the endo- 
metrium the endometriosis has taken its origin. It is known, of course, that when the 
endometrium responds to the menstrual cycle only the surface layers are affected. 
If endometriosis has arisen from cells desquamated from the surface of the endo- 
metrium, by the “spill’’ method, %ve invariably get chocolate cysts because these 
cells respond to the hormones of the menstrual cycle. On the other hand, if the 
endometriosis starts from the basal layer of the endometrium, it does not respond to 
the cycle of menstruation as it penetrates the uterine wall. 

The methods of extension of endometriosis are in every way analogous to the 
methods of spread of infection. In my textbook on Puerperal Infections I stated 
that the extension of the disease was by one of four methods: First, that the ex- 
tension was local; second, that it extends by the blood vessels; third, by the 
lymphatics; and fourth, by surface continuity out of the tubes, and so it is with 
endometriosis. 

If we examine all of the organs of the pelvis in endometriosis, we find various 
correlated lesions which otherwise would not have been recognized except by biopsy. 
One example is the hypertrophy of the uterine musculature which is a response to 
the menstrual cycles. We have, however, also found a new disease which is cor- 
related with endometriosis, although sometimes found independently, and that is 
peritoneal sclerosis. Oftentimes when opening the abdomen I have diagnosed 
endometriosis, when I had not suspected it, by the thickness of the peritoneum, in 
some cases so thick that when the scissors go through the vesicouterine fold it gives 
a sound like cutting through cartilage. 

There is but one common cause of endometriosis. I am more convinced than 
ever that endometriosis is an expression of hyperestrinism. I do not think this will 
ever be demonstrated conclusively, because hjq)erestrinism may be of two types, an 
absolute hyperestrinism or a relative one. If I give a patient a verj' large dose of 
estrogen and examine the urine in the next twenty-four to forty-eight hours, I 
may recover very little of it, but if I follow^ with a dose of progesterone, an in- 
crease in estrin excretion is noticeable almost immediately. That proves, I think, 
that there is a chemical combination betwmen estrin and the endometrial cells 
although an examination of the blood or urine rvould not show any degree of hj'per- 
estrinism. 

I was delighted to hear Dr. Meigs’ remarks about sterility. In mj*^ recentlj 
finished book on Endometriosis I advocated exactly what Dr. Meigs has advocated 
todaj'. Not only should our young girls marry earlier but thej’' should have 
several children. The nulliparous married wmman is just as susceptible to 
endometriosis, however, as the unmarried young girl. 

I have had an eye opener in the last year. We have been studying the relation 
of the ovary to pregnancy and have found that the ovary ceases to function at about 
the sixth month of pregnancy. From that time on it resembles very much the ovarj 
of a senile woman. We have traced that through the later months of pregnanej 
and through the puerperium. If jmu remove the ovaries of a woman immediate j 
after her first menstruation following pregnancy it will show the most astounding 
picture. The ovary ripens anywhere from 4 to 12 ova all at once to bring abou 
that menstruation and the regeneration of all the pelvic organs, notably the uterine 
musculature. This supplements what Dr. Meigs has said. I think that there ne are 
touching on something which is absolutely vital and that endometriosis is the resu 
of our so-called civilization. 



MANAGEMENT AND OUTCOME OP LABOR IN 742 WOMEN 
WITH BORDERLINE PELVES*' 


J. Bay Jacobs, M.D., F.A.C.S., Washington, D. C. 

(From Georgetown University School of Medicine and the Department of Maternal 

Welfare, Health Department) 

' I"* HE study of this particular group of women classified as having 
borderline pelves, was begun July 30, 1936, and terminated Aug. 1, 
1941, a period of five years. All of them were indigent and received 
prenatal care from the Health Department of the District of Columbia. 
Their relative frequency may be stated as one-twelfth of the entire 
clinic attendance during the five-year period. 

Probably the most important mechanical factor in obstetrics is the 
pelvis. Where a large number of patients and many clinicians are in- 
volved, it is necessary to adopt certain standards of recognition for 
borderline and contracted pelves. For further observation and x-ray 
study, patients in such category may then be referred to the “abnormal” 
clinic, which is conducted by a single individual. 

It is essential to recognize pelvic contraction, and for that reason we 
had established a broad standard of selection, which would include almost 
any case of potential danger. Thus all pruniparas with a diagonal 
conjugate diameter of 11.5 cm. or less, and aU multiparas with a di- 
agonal conjugate of 11 cm. or less, regardless of previous history of 
childbirth, have been referred to the x-ray clinic. 

The diagonal conjugate was measured on the Douglas pelvimeter. 
In the 760 eases that ranged from 8.5 to 11.5 cm., the actual length of 
each diagonal conjugate, the frequency, and color incidence are shown 
in Table I. 

technique of lateral pelvic roentgenography in which fihu scales 
are used to measure films^ was selected for the study of these patients, 
because of its inexiiensiveness, simplicity, and accuracy. By this pro- 
cedure the degree of engagement of the fetal skull is readily noted, and 
disproportion when present may be recognized. All the important land- 
marks of the pelvis are readily identified, and the true conjugate di- 
ameter, extending from the middle of the upper liorder of the sjmiphysis 
to the sacral promontory, is unmistakable. 

What the author refers to as the available true conjugate diameter 
extends from the posterior surface of the swnpliysis to the saci-al 

•Read at tlie Fiftv-Foiirtb Annual Moctinsr of the Aniericnn .\F=ociation of Ob- 
f'ctricians. Gynecologists and Abdominal Surgeons. Hot Springs. Vcu. September 11 
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Table I 


D.C. 

TOTAL 

WHITE 

COLORED 

8.5 

2 


2 

8.8 

1 


1 

9.0 

3 


3 

9.5 

6 

1 

5 

9.8 

1 


1 

10.0 

29 

4 

25 

10.3 

8 

1 

7 

10.5 

57 

4 

53 

10.8 

30 

1 

29 

11.0 

345 

40 

305 

11.1 

1 


1 

11.3 

25 

3 

22 

11.4 

1 


1 

11.5 

251 

28 

223 

Total 

700 

82 

678 


promontory; this is about 7 mm. less than the true conjugate. In this 
study, all references are made to the true conjugate, since that is the 
custom of most authors. 


DIAGONAL VERSUS TRUE CONJUGATE 


In a previous study,^ it was shown that Smellie’s rule of subtracting 
1,5 to 2 cm. from the diagonal to obtain the true conjugate applied in 
8 per cent of cases ; and in 89.5 jjer cent the difference between these two 
diameters was less than 1.5 cm. I also mentioned the existence of pelves 
in which the length of the true conjugate approaches and even exceeds 
that of the diagonal; and in the present study I liave found several such. 
If the true conjugate -were not measured with precision, but merely 
estimated by Smellie’s rule, some of the patients with ample inlets would 
probably have been subjected to cesarean section. 

At present I am reporting on 760 borderline pelves in which a com 
parison between the diagonal and true conjugates could be made, 
these women 678 were colored and 82 were white; 497 were primiparas 
and 263 were multiparas. 

The true conjugate diameters, not estimated, but actually measured, 
varied from 7 cm. to 14.5 cm. There is no constaoit relationship^ behveen 
the diagonal and true conjugates. The most common tiue conjugate i 
760 cases wms 10 cm.; this was found 68 times. 

For any particular diagonal conjugate, there may be a wide vaiiation 
of true conjugates. Eeference is made to a few examples . 


In two eases where the diagonal conjugate measured 8.5 ,.g. 

conjugate was 7 cm. in one and 10.4 cm. in the other. One o 
quired cesarean section and the other did not. . 

In 30 eases, a diagonal conjugate of 10.8 designated a true eonji ^ 
varying between 8.4 and 11.5. 

There were 25 patients wdth a diagonal conjugate o 
true conjugates varied betiveen 9.2 and 12 cm. 
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Of the 760 cases, the diagonal conjugate exceeded the length of the 
true conjugate in 443. The two diameters were equal in 56 women; and 
in 261, the diagonal conjugate was smaller than the true conjugate. 

For a long time, I have directed attention to the variable relationship 
between these two important diameters, h'ly original observations Avere 
made with the “obstetric inclinometer”^ and the findings haA’^e been re- 
peatedly confirmed in my roentgen pelAumetric studies. Variability in 
size, of AA^iat I have called the obstetric angle, accounts for the A’^aried re- 
lationship in different Avomen. By the obstetric angle is meant the 
angle betAveen the sjonphysis and diagonal conjugate diameter. It is 
readily seen that a Avide angle Avill include a large true conjugate, and an 
acute angle Avill subtend a short one. By the use of pelAuc roent- 
genography, this information is readily obtained, Avithout mathematical 
calculation. 

It Avas noted also, that 

1. ScA^entj^'-nine cases, or 10.4 per cent, conformed to Smellie’s Rule. 

2. In 16 Avomen, or about 2.1 per cent, the true conjugate Avas moi’C 
than 2 cm. less than the diagonal. In this group of course the prognosis 
is least favorable, depending upon the length of the diagonal conjugate 
diameter. 

3. There Avas a group of 665 women, or 87.5 per cent, in Avhich the 
length of the true conjugate varied betAveen 1.4 cm. less to 3.4 cm. more 
than the diagonal. Naturally, patients falling into this large group are 
benefited by a more favorable prognosis. 

These observations check to a remarkable degree Avith the findings in 
the small series of 80 eases already referred to, in AA’hich the proportions 
AA^ere, respectively, 8 per cent, 2.5 per cent, and 89.5 per cent. 

Unfortunately, statements by authorities, relatiA'e to the management 
and outcome of labor in borderline peUes, haA’e not been based upon ac- 
curately determined true conjugates, but upon those estimated Avith the 
use of Smellie’s Rule. 

One may realize the false concepts that might liaA’e been arriA'cd at in 
the present series of eases had they been managed by merely measuring 
the diagonal conjugate and applying Smellie’s Rule, instead of using 
x-ray to measure the true conjugate. Suffice it to say, that treatment 
Avould haA^e been much more radical, not indiA’idualized, and the results 
less favorable than this study avOI sIioav. 

The Avork here presented has been particularly interesting to me be- 
cause of the manner in Avhich it Avas conducted. I have had an oppor- 
tunity to examine all of the patients; I have taken an active part in the 
roentgenography of each of them, interpreted the films, read the measure- 
ments, predicted the pi'ognosis and adAused treatment. All Averc fol- 
lowed from the prenatal clinic thi’ough delivery. 
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COMPARISON OF PROGNOSIS AND OUTCOME 

This was possible in 742 cases out of the 760, since 18 had not de- 
livered. 

Prognosis was based upon interpretation of film; in multiparas some 
consideration was given to previous childbearing. 

In my opinion, when prediction of prognosis is greatly influenced by 
roentgenographic findings, as is my custom, the effect of color is not as 
important as had been heretofore considered. For we are able not only 
to measure the head and pelvis, but also to note cephalopelvic relation- 
ship. 

Of course, where one does not employ this procedure, his judgment 
must be influenced liy all other less dependable facts and theories. 

Prognosis ivas stated as follows : 

1. Favorable 

2. Guarded 

3. Test labor 

4. Probable cesarean section 

In every case the predicted prognosis and suggested method of treat- 
ment were recorded and sent to the person or hospital responsible for 
delivery, before the onset of labor. 

Table II represents clearly the comparison betAveen prognosis and 
type of deliverj"- or outcome in this particular series. Although it should 
not be followed as a guide, it shoAVS that lateral pelvimetric study may 
have a conservative effect upon the conduct of the obstetrician, as aatII 
as enable him to predict prognosis AAUth some degree of precision. 

Table II. Prognosis 

Prognosis was predicted as favorable, guarded, test labor, and cesarean section. 
Under each of these four headings is found the number so predicted. Eeading 
across the page gives the number of each type of delivery in each of the four 
groups. 


1 

1 

1 

TOTAL 

favor- 
able 1 

1 

1 

guarded ^ 

TEST 

LABOR 

CESAR- 

EAN 

SECTION 

Total 

742 

494 • 1 

82 

144 

22 

Normal 

580 

413 

54 

108 

5 

g Forceps 

99 

64 

13 

20 

2 

I Cesarean section 

46 

8 

11 

13 

14 

£ Breech extraction 

12 

6 

3 

! ^ 


O Aversion and extraction 

4 

2 

1 

— 

i 

Craniotomy 

1 

1 





1. A faAmrable outcome Avas predicted in 494 Avomen, hat ac ua , 
liappened in these eases Avas as foUoAA’^s : 413 deliA'^ered norma 1 ^ ^ 

Avere forceps deliA>^eries, mostly prophylactic ; 6 breech extrac ions, ^ 
version and extraction; 1 craniotomy on a dead hydrocephalic ’h 
8 cesarean sections AAdiieh Avill be accounted for under the i o 
“Analysis of Cesarean Sections.” 
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2. The prognosis was considered guarded in 82 cases. Fifty-four of 
these delivered normally; 13 were delivered Avith forceps, 3 by breech 
extraction, 1 by version and extraction, and 11 bj”- cesarean section. 

3. Test labor was advised in 144 women. One hundred and eight of 
these delivered normally, 20 were delivered with forceps, 3 bj’- breech 
extraction, and 13 by cesarean section. 

4. Probable cesarean section was the prognosis predicted in 22 women. 
Only 14, however, were so delivered. 


Paroentagd Distribution of Dollveries by ^rpe 



Fig. l.~Diagonal conjugates below 8.5 cm. are not represented in this graph because 
the exceedingly small number of cases would probably create a false impression. 
Likewise diagonal conjugates of 13.5 cm. and over are omitted because under ordinary 
Circumstances all cases in this category should deliver normally. 

Breech, version, and extraction and craniotomy are omitted because the relatively 
icw cases in these groups would merely confuse the graph. 

. The expectation for normal delivery improves as the size of the true conjugate 
increases. Of course cesarean sections done for reasons other than pelvic contraction, 
as well as prophylactic forceps, do interfere somewhat with the above expectancy. 


TYPE OF DELIirERY 


According to type of delivery, the 742 borderline cases were dis- 
tributed as follows; 


Normal 

Forceps (including prophylactic) 
Cesarean section 
Version and extraction 
Breech extraction 
Craniotomy 


580, or 7S.2 per cent 
99, or 13.4 per cent 
46, or 6.2 per cent 
4, or 0.5 per cent 
12, or 1.6 per cent 
1, or 0.1 per cent 


ANALYSIS OP CESAREAN SECTIONS IN THE FOUR GROUPS 

1. Favorable . — In this group of 494 women, there were 8 cesarean 
sections ; an incidence of 1.6 per cent. One operation ivas done because 
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of a large fibroid; 2 because of previous cesarean section; 1 for placenta 
previa ; 1 was twins, probably not diagnosed ; and in the other 3, there 
was no engagement after long labor. 

^ 2. Guarded . — Out of 82 eases, there were 11 cesarean sections, an in- 
cidence of 13.4 per cent. Four of the operations were done because of 
breech presentation in marked borderline pelves. 

3. Test Labor . — In 144 cases there were 13 cesarean sections, an in- 
cidence of 9 per cent. 

Two were done because of previous cesarean section; 1 because of 
previous difficult labor ; 1 for breech presentation in a primipara ; and 1 
for impacted transverse presentation. There were 5 sections done with- 
out adequate test labor. The remaining 3 did have adequate test labor. 

4. Probable Cesarean Section . — Out of 22 such patients, only 14 were 
sectioned; an incidence of 63.6 per cent. Of the other S, 5 delivered 
normally (of Avhich 1 was premature), 2 were delivered vdth forceps, 
and 1 by version and extraction. This group shows the greatest dis- 
crepancy between prognosis and outcome ; such error tends toward con- 
servatism. 

If an occasional patient had not delivered prematurely, and if some 
had not been sent for x-ray too early in pregnancy, the prediction of 
prognosis, particularly in this group, might have been more accurate. 

TYPE OF DELIVERY THAT OCCURRED IN PELVES OP ACCURATELY DETERMINED 
TRUE CONJUGATES OF VARIOUS LENGTHS 

It will be noticed that the incidence of each type of delivery is quoted 
for every half centimeter variation in the length of the true conjugate 
diameter. The percentage frequency is shoAvn in the graph, while 
numerical frequency is stated in Table IV. 


Table IV 



NORMAL 

forceps 

CESAR- 

EAN 

SECTION 

BREECH 

VERSION 

AND 

EXTRAC- 

TION 


7 . 0 - 7.4 

_ 1 

- 

1 

- 

- 


7 . 5 - 7.9 

1 

- 

1 

- 

- 


8 . 0 - 8.4 

2 

1 

1 

- 

- 


8 . 5 - 8.9 

2 

1 

3 

- 

- 

G? 

9 . 0 - 9.4 

27 

5 

8 

- 

- 

-4-3 

9 . 5 - 9.9 

56 

6 

10 

1 

1 

fcJ] 

10 . 0 - 10.4 

122 

16 

7 

O 

O 

*“ 

•r-5 

10 . 5 - 10.9 

90 

20 

10 

3 

1 

O 

11 . 0 - 11.4 

122 

16 

3 

1 

2 


11 . 5 - 11.9 

,88 

19 

- 

3 


§ 

12 . 0 - 12.4 

42 

6 

2 


- 


12 . 5 - 12.9 

18 

6 

- 




13 . 0 - 13.4 

7 

- 

- 

- 



13 . 5 - 13.9 

2 

2 

- 

- 



14 . 0 - 14.4 

1 

1 

- 

- 

— 


14 . 5 - 14.9 

_ 

1 

- 

- 

“ 


CKANIOT- 

OMY 


Similarly, the type of delivery according to length of diagona fo^nrog- 
known, but not stated, because the diagonal conjugate is a false m 
nostication. One cannot surmise the length of the true conjugate from < a 
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MATERNAL MORTALITY AND STILLBIRTHS 

There ivas one maternal death. This patient died twenty-six days 
after a normal delii^ery. She ivas an old rheumatic and cause of death 
Avas acute bacterial endocarditis. 

There AA^ere only 9 stillbirths. Four AA^ere macerated and the mothers 
had syphilis. The mother of one had pneumonia. Tiie mother of an- 
other had pre-eelamptic toxemia. One AA’^as an impacted transverse 
presentation. One had a craniotomy. In one the cause of death Avas 
not determined. 

SUMMARY 

In the prenatal clinics of the Health Department of the District of 
Columbia the incidence of borderline pelves Avas one-tAvelfth of the entire 
registration, over a five-year period. 

The results of roentgen measurements indicate that SmeUie’s Rule 
should be discarded. 

The lateral pelvic roentgenogram Avas the most important factor, 
governing treatment in these Avomen; 78.2 per cent of them delivered 
normally ; 13.4 per cent were deliA^ered Avith forceps. Cesarean section 
Avas performed in 6.2 per cent ; some sections Avere done for causes other 
than pelAde contraction. 

Of the 742 cases, a favorable outcome (meaning by favorable outcome 
a normal delivery or ai’^erage forceps) Avas predicted in 494. Almost 
477 Avere so delivered, since there Aimre some difficult forceps deliveries. 

The degree of correct prognostication and the moral support obtained 
from the lateral roentgenogram have been very gratifying to the author, 
and have been of definite assistance to those performing the deliveries. 

Grouping pelves according to true conjugates that are obtained by 
Smellie’s Rule, and thus directing treatment, Avhich is the conventional 
method, is nnseientific and misleading. 

CONCLUSIONS 

1- It is significant that no reference has been made to modern pelvic 
classifications denoting types. Likeivise, reference to anteroposterior 
roentgenography has been avoided. 

From the point of vieAv of management, mere classification of pelves 
is of less value than the lateral pelAdmetric roentgenogram except AAdiere 
marked distortion or Avhere some very unusual departure from normal 
structure exists. 

As regards the anteroposterior roentgenogram, it is of definitely less 
value than the lateral. It is of aid in measuring transverse contraction 
of the inlet, but such contractions that are marked enough to prevent en- 
gagement are extremely rare. None Avas encountered in this series. 

2. For practical purposes the author regards pelves as normal, border- 
line, or absolute^ contracted. 
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What to do with the normal and definitely contracted ones is gen- 
erally known. 

3. Borderline cases may he detected hy referring every priniipara 
with a diagonal conjugate of 11.5 cm. or less and every multipara with 
a diagonal conjugate of 11 cm. or less, for a lateral pelvic roentgeno- 
gram, preferahlj^ late in pregnancy. 

Mensuration and interpretation of the fihn will establish sound basis 
for forming an opinion; this is an intelligent method of approach. 

It not only will help to decide whether to give a patient a test of labor, 
but in correlation with the character of the labor, will afford some idea 
as to how much of a test is warranted. 

Cooperation is gratefully acknowledged to the Staff of Dr. George C. Euliland, 
Health Officer, for the analyses involved in this studj'. 
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DISCUSSION 

DE. SAMUEL A. COSGROVE, Jersey City, N. J.— Dr. Jacobs follows the rule 
of most authors in designating the anatomic conjugate of the inlet as the true con 
jugate, although he recognizes and emphasizes the importance of the obstetric 
conjugate or what he calls the “available” true conjugate. There is some dispari j 
of practice in relation to these terms. One of the most important uses of a era 
pelvic roentgenography is the ability which it gives us to determine accurate } 
the obstetric or available conjugate. Inasmuch as either end of this diameter is a 
variable, we have in the lateral x-ray for the first time the means of its accurate 
determination. In our own clinic, it is this conjugate which we endeavor to estimate 
as a basis for prognosis and think of it as the true conjugate. 

I concur with Dr. Jacobs in the invalidity of Smellie’s formula. We have noted 
in our own work, however, a very much closer correspondence between the clinica y 
observed length of the diagonal conjugate, and the roentgenographic estimation 
of the available conjugate, than has hetertofore been recognized in ordinarj 
pelvimetric practice. In the majority of cases the difference does not exceed la 
a centimeter. 

I also agree with Dr. Jacobs that if one were compelled to depend on one ^^‘7 
film, the transverse plate would be the most useful. I do not agree with 
ever, that a wholly competent roentgenographic study of the pelvis can e m. 
with such films. In our own practice we include such films in our pelvic roen 
graphs, but use instead of Dr. Jacobs ’ screens, a modification of the V eitzner ru ^ 
which our own x-ray laboratory has devised. This has the advantage of permanen } 
including in every film a means of direct measurement. 

We also use stereoroentgenographs of the pelvic inlet and of the 
does not seem to us that prognosis can be entirely predicated upon t le engt 
AP diameter and the inclination of the pelvis, on which Dr. Jacobs , , 

pend. The configuration of the inlet is to us important. It seems ..e evi 
between any two pelves with the same true conjugate, the prognosis mig i J 
siderably if one presented a typical android inlet, the other a 311100 a 
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inlet. Moreover, we wisli to include in our prognosis not only the question of en- 
gagement and descent of the head through the inlet, but also potential difhculties 

in the midplane and at the outlet. "We feel that in order to do this properly, films 

in two other planes must be correlated to those taken in the transverse aspect of 

the pelvis. 

The real accuracy of prognosis is particularly hard to estimate. For instance, in 
Dr. Jacobs’ first group of 494 women, 477 delivered “ f avorabljq ” that is, either 
spontaneously or by “ordinary” forceps. One might wonder what is embraced in 
the term “ordinary” forceps, and exactly what the indications and conditions 
were in those cases so delivered but not included in the number which were ‘ ‘ mostly 
prophylactic.” For completion of the whole statistical picture, it would be in- 
teresting also to know what happened to the more than 90 per cent of Dr. Jacobs’ 
total material which was not subjected at all to this careful type of x-ray prognosis. 
They should all, of course, have been expected to deliver ' ‘ favorably. ’ ’ 

I find that in 1,000 consecutive cases selected at random of full-term deliveries 
on our service, the vast majority of the patients had not been subjected to critical 
estimation and prognosis, 93.6 per cent delivered either spontaneously or by forceps, 
as compared to 96.5 per cent of the group in Dr. Jacobs’ series who had been most 
carefully determined as presenting whollj' favorable prognosis. 

The difficulty of estimation fo accuracy of prognosis becomes greater in relation 
to the equivocal groups of Dr. Jacobs’ classification. In the second group the 
prognosis was considered guarded. This might be paraphrased by saying that 
possible trouble was expected in them. Was the prognosis accurate in the 54 of the 
82 which escaped this possible trouble or in the 28 who actually encountered trouble? 
In his third group in which ‘ ' test labor ’ ’ was advised, the prognosis might be stated 
in other terms to represent the probability of trouble. Again, was the prognosis 
accurate in the 108 who escaped trouble or in the 36 who actually ran into trouble? 
I do not want to belabor this question. It is, after all, not especially important; 
yet as nearly as I am able to compute it. Dr. Jacobs has been accurate in 88 per cent 
of the prognoses of all his cases. In our own work we are not able to credit our- 
selves with accuracy of prognosis in much over 80 per cent. However, the per- 
centage of accuracy is not a measure of the value of this work. The provision of 
data and the furnishing of warning signals to the men responsible for the eventual 
conduct of the labor in these cases is all that we may hope to accomplish. In the 
last analysis, management must depend on the judgment of the individual under 
whose observation the actual labor performance takes place. 

dr. WILLIAM T. McConnell, Louisville, Ky.— A great many babies are lost 
because of our inability to determine accurately the relative proportion between a 
given baby and a given pelvis at a given time. In practically every paper on cephalo- 
pelvie disproportion emphasis is laid on the estimation of pelvic diameters and tjpes 
of pelves. But I have yet to hear or read a paper setting forth any practical method 
of determining the relation between the size of a given head and the pelvic capacity 
of the mother at the time of delivery. 

We must bring tliis thought into our work and into our teaching. It is not a 
question of how big the pelvis or the baby may be, but of how that baby’s head 
matches up with that pelvic capacity at that particular time. The average roent- 
genologist is of very little help, for his report usually reads something like : ‘ ‘ Baby 
apparently at full term; apparentlj- no cephalopelvie disproportion.” Jlen doing 
obstetrics should familiarize themselves with some particular method in their prog- 
nostication of what is going to happen to that woman and that baby. For ex- 
ample, in cases wliere the lead is low in the pelvis and freely movable at term, we 
are justified in believing that that baby will be delivered spontaneously or with 
ordinary forceps. 
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If I were limited to only one x-ray picture I would certainly prefer the lateral 
view. One reason is that you get a better view of the pelvic inclination, as Dr. Jacobs 
has frequently mentioned. Another reason is that the head is in practically the same 
plane as the true conjugate, so that you do not have the distortion due to dif- 
ferences in magnification, on account of the distance from the x-ray machine to the 
jdate. 

Obstetrical patients fall into one of three classes; One, tlie cases where we can 
see at a glance that there is plenty of room; another, wliere we can see from the x-ray 
examination that it is a questionable case; and third, the cases in which we can tell 
definitely that there is marked disproportion. In the cases where there is plenty of 
room and in those with marked disproportion, we need have little concern about 
what to do. It is to the group with relative disproportion that thought must be 
given. It is very simple to take an ordinary lateral plate and with the centimeter 
rule measure the longest diameter of the head and the true conjugate. If the outlet 
is normal and you have from 1 to 3 cm. less on the long diameter of the head than 
you do on the true conjugate, you can feel sure that eveiything is all right. 

DE. A. N. CEEADICK, New Havex, Coxx. — T in's paper establishes the fact 
that the old-fashioned external measurements, and even the true conjugate, are of 
limited value as compared with such facilities as are here described. The lateral 
film does not, of course, preclude the use of other films. This film, for example, does 
not permit a study of asymmetrical contractions of the inlet. 

The "exact technique emplo 3 'ed is not important, but the point is that the ob- 
stetrician must at once get in touch with his x-ray technician and work out a simple 
means of performing these examinations. These are done, not to eliminate ab- 
dominal palpation, and the other examinations, but to serve as an adjunct to them. 
IVith the lateral view alone, the passagowa}’ is not completely pictured, but Dr. 
Jacobs has done remarkably well in calling your attention to the various interesting 
minor variations that plaj’ such an important part in the function of that passage- 
way. 

DK. JACOBS (closing).— Dr. Cosgrove sliows more concern regarding pelvic 
classification and the use of stereoroentgenograms than I do. Although it must be 
conceded that these factors are of value, in mj' mind they are not as practical, 
from the point of view of expense and routine application, as the procedures I have 
advocated. I have in particular directed attention to what may be done with limited 
finances and facilities, such as exist in any large clinic, and the favorable results 
obtained. 

IVe realize that the “available true conjugate” which is 0.7 cm. less than the true 
conjugate, is the determining diameter as far as engagement is concerned. Yet this 
was not emphasized in the manuscript, because all authors and almost all clinicians 
use for both reference and comparisons the true conjugate. 

Dr. Cosgrove stated that the prediction of prognosis in the '^guarded, tes^ 
labor,” and “cesarean section” groups was not specific as in the favorab e 
group. In this respect I would reply that the percentage of accuracy in prognostiea 
ing is not the ultimate purpose of such study". The idea is to classify the case m 
the appropriate group so that the patient can receive proper consideration. 

Of course there are other factors, as suggested by" Dr. Creadick, that are im 
portant, such as type of uterine contractions, behavior of cervix, etc. But I ® * 
think that the most impoi'tant factor is the bony pelvis, and usually the most im 
portant part is the plane of the inlet, and the most important diameter is t le 

conjugate. ■ j. x n + triV 

Although the application of roentgenograpluc study" is an adjunc o o s e 

management, it is as far as I know the most important one that we have, an 
particularly intended for borderline cases. 
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This presentation was prepared for three purposes: 

1. To show that Smellie’s rule is invalid. 

2. To emphasize that roentgenographic interpretation, by a simple technique, 
should be available in all borderline cases. 

3. To show that the vast majorit}- of borderline cases, if properly studied, may be 
treated conservatively. 


OCCIPUT POSTERIOR— A NORMAL PRESENTATION'' 

L. A. Calkins, M.D., Ph.D., Kansas City, Kan. 

(From the Department of Obstetrics and Gynecology, Kansas University 

Medical School) 

TN A PREVIOUS publication, ‘ I stated that occiput posterior occurs 
almost as frequently as occiput anterior. It does not produce a 
significant increase in either maternal morliidity or fetal mortality. 
Spontaneous internal rotation can be as confidently expected in the 
posterior position as in the anterior one. Operative delivery is necessary 
in about the same proportion of eases. In one respect only is occiput 
posterior different from occiput anterior. The first stage of labor is one 
to two hours longer and the second stage longer by a few minutes only. 

Further careful observation has not changed tliese previous conclusions 
except in one respect. We have recently discovered that occiput pos- 
terior does not lead to a longer first stage of labor. In that one respect 
our previous statement was not correct. We can now say that the only 
difference between occiput posterior and occiput anterior is that of a 
few minutes in the duration of the second stage of labor. 

In this presentation we shall try to show (1) why the first stage of 
labor is of the same duration in occiput posterior as in occiput anterior 
and (2) we shall try to determine the reasons for the difference in dura- 
tion of the second stage. 


FIRST stage 

In a recent study^ of a considerable series of patients seen at the very 
onset of labor, it has been possible to predict the duration of the first 
stage on the basis of the relative degree of effacement of the cervix, the 
consistency of the cervix, the station of tlie presenting point, and the 
character of the labor pains. Other factors, previously considered im- 
portant, were shown to be negligible in importance, and, of these four 
factors, station is much less important than the other three. It was 
found that those primiparas entering labor without complete effacement 
of the cermx had labors about three hours longer than those whose 
cervices were effaced when labor began. A relatively firm cervix (of 

. *Read at the Fiftv-Fourth Annual Mcetinp: of the American .Association of Obste- 
tricians. Gynecologists and .Abdominal Surgeons. Hot Springs, Va., September 11 to 13, 
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tlie consistency of tlie ala of the nose) resulted in labors about three 
hours longer than those with softer cervices (of the consistency of the 
lip). Those primiparas who had good pains (a frequency of three 
minutes or less Avith at least fair intensity) at the beginning of tlie 
dilatation phase Avould exhibit, under othenvise ideal conditions, a first 
stage of about three hours. Those Avhose pains Avere only fair (of either 
poor intensity or longer frequenejq but not both) AAmuld require about 
six hours to complete their dilatation. Poor pains (of both a Aveak 
intensity and long interval) under otherAvise favorable conditions needed 
some tAvelve hours to bring aliout dilatation. 

These above factors Avere found to be quite constant in individual 
patients. Tavo conditions only affect one’s ability to predict the duration 
of labor on the basis of these findings. Occasionally a patient Avill enter 
labor Avith an un effaced cervix and Avill spend long hours in the efface- 
ment process to be folloAvcd by rather good pains during the dilatation 
phase. This is unusual. Ordinarily Aidiere the pains are veiy poor 
and infrequent during the effacement period, they Avill also be poor and 
infrequent during the dilatation period. In the second place, one Avill 
occasionally observe secondary inertia beginning at 6 or 8 cm. dilatation 
in a patient Avhose pains haA’^e been previously good and aaOiosb progress 
has been correspondingly rapid. This also is unusual and Avas observed 
only three times in the present series of over one thousand patients. 
Ordinarily, secondarj^ inertia occurs in patients Avhose pains have previ- 
ously been poor and Avhose progress has correspondingly been sloA\^^ 
If, then, all of the usual Amriations in labor can be explained on the basis 
of cervix, station, and labor pains, some explanation becomes necessary 
for the apisarentlj^ longer first stage of occiput posterior. 

Table I shouts the tAveh^e groups (according to cervix and labor pains) 
Avith the incidence of occiput anterior and occiput posterior in each 
group along Avith the average duration of the first stage of labor in hours 
and minutes. The consideration of station Avas omitted as to have in- 
cluded it Avould have doubled the number of groups and added little to 
the clearness of the exposition. In 9 of the 12 groups, occiput posteiioi 
had a shorter duration of the first stage than occiput anterior. In the 
remaining 3 groups, occiput posterior shOAved a longer duration. In 
several of these groups the number of cases is quite small AAdiich, Ave be- 


*Much of our present conception of the possible *o be e ^ labor 

occiput posterior has come from careful observation of ®®j32c,,ifv^has arisen 

in individual patients n'liere difficulty has arisen. AVhere similar dm .j , jq jjs 

in the second stage in occiput anterior, we have perhaps ‘ -lye have 

real cause, as occiput posterior was not present and hr is an entirely 

also failed to take cognizance of the fact that the ^governed by 

different process than the first stage of labor that the first ta|e^s^ 
factors, some of which are not present at all in the do not see 

conceptions of the first stage of labor have arisen process 

our patients until after they have been in labor for some hours d pa ^o^ present at 
has already been completed. AA^e cannot then knovv the staWs .^^rj- 

the beginning of their labors. This.recent group of patients ^®«r^tely Recorded, 
onset of their labors and the conditions present at that time 
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Table I. Primipakas, First Stage 


cerwx 

PAINS 

1 OCCIPUT ANTERIOR 


OCCIPUT 

POSTERIOR 

Effaced, soft 

Good 

103 Pt., 

3 lir. 57 

min.' 

51 

Pt., 

3 

hr. 

41 

min. 

Effaced, firm 

Good 

17 Pt., 

4 lir. 

36 

min.l 

7 

Pt., 

4 

hr. 

30 

min. 

Not effaced, soft 

Good 

65 Pt., 

6 lir. 

13 

min. 

48 

Pt., 

6 

hr. 

03 

min. 

Not effaced, firm 

Good 

14 Pt, 

8 hr. 

25 

min.] 

21 

Pt., 

7 

hr. 

43 

min. 

Effaced, soft 

Fair 

38 Pt., 

7 hr. 

04 min. 

32 

Pt., 

6 

hr. 

43 

min. 

Effaced, firm 

Fair 

16 Pt., 

10' hr. 

34 

min. 

17 

Pt, 

10 

hr. 

51 

min. 

Not effaced, soft 

Fair 

49 Pt., 

8 hr. 

00 

min. 

49 

Pt., 

10 

hr. 

19 

min. 

Not effaced, firm 

Fair 

15 Pt, 

14 hr. 

10 

min. 

20 

Pt., 

12 

hr. 

32 

min. 

Effaced, soft 

Poor 

17 Pt., 

16 hr. 

04 

min. 

23 

Pt., 

13 

hr. 

24 

min. 

Effaced, firm 

Poor 

7 Pt., 

16 hr. 

16 

min. 

9 

Pt., 

19 

hr. 

37 

min. 

Not effaced, soft 

Poor 

13 Pt., 

23 hr. 

45 

min. 

23 

Pt., 

17 

hr. 

46 

min. 

Not effaced, firm 

Poor 

12 Pt, 

25 hr. 

15 

min. 

15 

Pt., 

21 

hr. 

59 

min. 


lieve, aeeoimts for the discrepancy of hours between occiput anterior and 
occiput posterior, as it is onr present belief that occiput posterior does 
not have a shorter first stage than occiput anterior nor a longer first 
stage, but an identical first stage under like conditions of effaeeinent, 
consistency of the cervix, and character of labor pains.'* (Absolute ac- 
curacy should include a consideration of station also.) 

Table II shows the similar data for multiparas. Here we find six 
groups where the occiput posterior labor averaged slightly longer, four 
groups where it is less, and one of equal length. The number of patients 
in this multiparous series is so small as to lie inconclusive. 

We would like particularly to call attention in Table I to the tendency 
of occiput posterior to be associated with unfavorable conditions of 
uneffacement and firm consistency of the cervix and also* the relatively 
greater proportion of occiput posterior patients whose pains are only 
fair or actually poor. One might debate as to whether occiput pos- 
terior tended to result in poor pains, or firm or uneffaced cervix. 
Such statements have been made by some observers. Potter has, on the 
other hand, suggested that possibly all labors start as occiput posterior. 


Table II. Multiparas, First Stage 


CERVIX 

PAINS 

1 OCCIPUT ANTERIOR 

OCCIPUT POSTERIOR 

Effaced, soft 

Good 

43 Pt, 

2 hr. 4 min. 

27 Pt, 2 hr. 14 min. 

Effaced, firm 

Good 

5 Pt, 

2 hr. 40 min. 

1 Pt., 2 hr. 15 min. 

Not effaced, soft 

Good 

44 Pt., 

3 hr. 38 min. 

35 Pt., 3 hr. 39 min. 

Not effaced, firm 

Good 

10 Pt, 

4 hr. 45 min. 

8 Pt., 4 hr. 32 min. 

Effaced, soft 

Fair 

18 Pt., 

4 hr. 40 min. 

17 Pt., 4 hr. 19 min. 

Effaced, firm 

Fair | 

3 Pt., 

4 hr. 3 min. 

1 Pt., 4 hr. 10 min. 

Not effaced, soft 

Fair 

31 Pt., 

5 hr. 43 min. 

26 Pt, 6 hr. 10 min. 

Not effaced, firm 

Fair ! 

8 Pt., 

S hr. 43 min. 

10 Pt., 8 hr. 01 min. 

Effaced, soft 

Poor 

8 Pt, 

5 hr. 25 min. 

0 Pt., 6 hr. 00 min. 

Effaced, firm 

Poor 

0 Pt., 

_ hr. — min. 

0 Pt., _ hr. — min. 

Not effaced, soft 

Poor 

11 Pt, 

9 hr. 27 min. 

16 Pt., 10 hr. 08 min. 

Not effaced, firm 

Poor 

4 Pt., 

11 lir. 23 min. 

2 Pt.. 16 hr. 40 min. 


*A study of attitude is in progress and Tvill be submitted later. 
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and Ave might reason that early rotation to an anterior position is the 
result of a favorable cervix and good labor pains. Whatever one’s belief 
may be, these data shoAV that more than 150 occiput posterior pa- 
tients, under faAmrable conditions of cervix and pains, had very short 
labors, whereas none of the patients Avith occiput posterior or occiput 
anterior Avith unfaAforable conditions of cervix and pains had short 
labors. The 49 patients A\uth occiput anterior A\'ith poor pains had an 
average first stage of tAventy hours and tAventy-three minutes, and the 
70 patients Avith occiput posterior Avith poor pains had an average first 
stage of seA^enteen hours and tAventy-eight minutes. This Avould suggest 
that possibly occiput posterior Avas even more favorable than occiput 
anterior under these circumstances. We do not believe this to be true; 
Ave do belieA^e, howevev, that oeeiput anterior and occiput posterior noil 
have a first stage of the same duration under exactly similar conditions 
of cervix and labor pains. 


SECOND STAGE 

When one attempts to analyze the various factors involved in the 
second stage of labor, one encounters certain forces and resistances AAdiich 
do not lend themselves readily to measurement. The A'-oluntarj^ effort 
of the patient, of course, varies Avidely, but Ave have not, as yet, knoAA’n 
hoAv to apply any measurement or estimate of the relative value of this 
voluntaiy effort in a given patient. It is almost totally lacking in some 
patients Avhile in others it is of greater import than the involuntary con- 
tractions of the uterus. This is particularly true in multiparas, but is 
also observed infrequently in primiparas. The resistance offered by the 
pelvic floor and vulva is also rather diflScuIt to measure. In a preAdous 
publication,® Ave pointed out that large babies resulted in a longer average 
second stage than Avas necessary for the medium and smaller sizes. This 
factor Avas negligible in multiparas but Avas a definite quantity foi 
primiparas. 

In the present comparison of occiput posterior and occiput anterior, 
only tAVo other variables AA^ere analyzed: first, the labor pains; and, 
second, the time of internal rotation. Labor pains Avere said to be goo 
(for purposes of this study) Aidien they Avere of strong intensity or AA'cre 
of fair intensity and not more than tAvo minutes apart. They AAmre sai 
to be poor if they Avere of very Aveak intensity or if they AA'ere of fair 
intensity but at an interval greater than tAVO minutes. 

Inasmuch as one of the principal differences betAveen occiput posterior 
and occiput anterior is in the degree of internal rotation neeessaij , iie 
made it a point to study intei'nal rotation in some detail, noting ai len 
it occurred Aidth respect to both the first and second stages of laboi an 
also Avhen it occurred relatiA'e to station in the pelvis. In a picAiou-s 
publication, Ave had already pointed out that the percentage o spoil 
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taneous internal rotation in occiput posterior was the same as for occiput 
anterior. We also indicated that more than one-third of either group did 
not exhibit internal rotation until after the pelvic floor had been reached. 
In the analysis which follows, the term “rotated” is applied to those 
patients where internal rotation takes place before or at the moment 
that the presenting point reaches the pelvic floor. “Unrotated” is 
applied to those cases where rotation takes place on the pelvic floor or 
deliveiy occurs without internal rotation. 

The presenting point reaches the pelvic floor before or at about the 
same time as dilatation is completed in about pne-half of all patients. 
There is no “descent” phase of the second stage in these patients. In 
the remaining half; the head may be at a variable distance above the 
pelvic floor at the time of completion of dilatation, and anywhere from 
a few minutes up to one-half hour or more may elapse before the present- 
ing point reaches the pelvic floor. In these patients the same “pelvic 
floor” phase must then ensue. Obviously this second group of patients 
win have a second stage considerably longer in comparison than the other 
group and, therefore, cannot be compared directly. We have chosen, 
therefore, to divide the second stage into the two phases of “descent” 
and “pelvic floor” in this comparison of occiput posterior and occiput 
anterior. Table III for primiparas and Table IV for multiparas will 
present the data according to this plan. (These are the spontaneous de- 
liveries; operative deliveries are treated in Table V.) 


Table III. Primiparas, Second Stage 



PAINS 


OCCIPUT ANTERIOR 

OCCIPUT POSTERIOR 

Descent j 

' Good 
Good 

Poor 

Rotated 

Urirotated 

Rotated 

211 Pt., 12.9 min. 
104 Pt., 11.8 min. 

79 Pt., 25.6 min. 

170 Pt., 13.9 min. 

84 Pt., 13.8 min. 

54 Pt., 27.4 min. 


L Poor 

Unrotated 

56 Pt., 21.5 min. 

48 Pt., 34.8 min. 

Pelvic floor -j 

' Good 
Good 

Poor 

Rotated 

Unrotated 

Rotated 

380 Pt., 33.3 min. 
213 Pt., 37.9 min. 

118 Pt., 55.0 min. 

304 Pt., 37.0 min. 
158 Pt., 49.2 min. 

98 Pt., 60.8 min. 


, Poor 

Unrotated 

96 Pt., 60.5 min. 

78 Pt., 81.5 min. 


Table TV. Multiparas, Second Stage 



PAINS 


OCCIPUT ANTERIOR 

OCCIPUT POSTERIOR 


r Good 

Rotated 

156 Pt., 7.2 min. 

96 Pt., 7.6 min. 


Good 

Unrotated 

67 Pt., 5.8 min. 

55 Pt., 9.7 min. 

Descent 






Poor 

Rotated 

37 Pt., 14.1 min. 

37 Pt., 16.2 min. 


, Poor 

Unrotated 

30 Pt., 13.5 min. 

30 Pt., 17.8 min. 


r Good 

Rotated 

310 Pt., 11.5 min. 

198 Pt., 12.8 min. 


Good 

Unrotated 

133 Pt., 12.4 min. 

Ill Pt., 15.2 min. 

Pelvic floor -i 






Poor 

Rotated 

69 Pt., 20.2 min. 

55 Pt., 10.5 min. 


. Poor 

Unrotated 

59 Pt., 23.2 min. 

52 Pt., 30.0 min. 
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THE DESCENT PHASE 

Tile descent phase of the second stage in occiput posterior is not strik- 
ingly different from in occiput anterior. Where rotation occurs durhig 
descent (about two-thirds of all patients), the difference in time between 
occiput posterior and occiput anterior is not over one or two minutes. 
On the other hand, where descent occurs without internal rotation, the 
difference may be more marked. If the pains are good, the differential 
is apparently a matter of two or tliree minutes only. In the presence 
of poor pains, the difference in multiparas is about four minutes. In 
primiparas, whose pains were poor, there were : 



OCCIPUT ANTERIOR 

OCCIPUT POSTERIOR 

Medium-sized babies 

Large babies (over 3,500 Gm.) 

45 Pt., 23.7 min. 

16 Pt., 22.0 min. 

34 Pt., 29.6 min. 

15 Pt., 42.7 min. 


The number of patients observed in each of these groups is so small 
that no definite conclusion should be drawn. It seems unlikely, however, 
that as much as twenty minutes’ difference exists between occiput 
anterior and occiput posterior even under the unfavorable conditions 
of poor pains, large babies, and lack of internal rotation. 

There were altogether eight instances of failure of descent, 2 occiput 
anterior and 6 occiput posterior. In only one instance were the pains 
of even fair intensity and frequency. In three instances the pains were 
so weak and so far apart that labor could almost be said to have ceased 
altogether. In only two instances was the baby very large (3,885 Gm.; 
4r,035 Gm. ) . Moderate defiexion of the head was present in two cases. The 
occiput posterior position was thought to have contributed to the failure 
of descent in two or possibly three of these cases.^" 


THE PELVIC FLOOR STAGE 


In the pelvic floor or expulsion phase, one notes a consistently present 
difference between occiput anterior and occiput posterior. Even hi the 
presence of good pains -with the head completely rotated occiput posterioi 
will require from three to six minutes more in the expulsion phase. 
Oddl 3 ^ enough the same difference ivas observed when the pains were 
IDOor : One would expect that the completely rotated occiput posteriors 
might be exactly like completely rotated anteriors. That such is not the 
ease can possibly be explained by imperfect dispersion of the expulsive 
forces on the markedly rotated head. Wlien rotation occurs after tie 
head reaches the pelvic floor or fails to occur, those patients delivere 


*One of these six posterior cases had completely rotated and "weighed 4,035 

sixty-one minutes of second stage pains by median 'ttnutes (thought to he 

Gm. In another, manual rotation and median forceps after minutes ^ 

due to injudicious use of twilight sleep) delivered a bahj n eign ng < « t j.j- 0 . 4. 

Median forceps rotation and delivery after seventy-four minutes v, Median 

Median forceps rotation and delivery after 130 -vrn 'g Median forceps 

forceps delivery without rotation, 100 minutes tS,SfO ^ni.,i. j - • ^ occiput 

delivery without rotation after seventy-five rninutes w- after eighty- 

anteriors were delivered by median forceps rotation 
three minutes (3,430 Gm.) and one after 155 minutes (2.iiu 
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spontaneously will show an average difference of eight to twelve minutes 
if the pains are good and fourteen to seventeen minutes when the pains 
are poor. The longer are of internal rotation would seem to be a partial 
explanation for this time difference. 

Failure of internal rotation in the time allotted (the length of time 
varied according to our clinical judgment in the individual patient) 
was observed nineteen times in the occiput anterior primiparas (2 per 
cent). The importance of this datum was not recognized early in the 
study, and we probably failed to observe several additional instances in 
the occiput anterior cases. Failure of rotation in the occiput posterior 
primiparas was observed forty-six times (5.9 per cent). In exactly half 
of these patients (23), spontaneous delivery took place with the occiput 
posterior and with an average pelvic floor phase of sixty-six minutes. 
Five of the persistent occiput anteriors also delivered spontaneously 
without rotation. This left a remainder of 14 unrotated occiput 
anteriors and 23 unrotated occiput posteriors to be delivered by opera- 
tive procedure. This intervention was thought necessary after an 
average of one hundred minutes for the occiput anteriors and one 
hundred twenty-five minutes for the occiput posteriors. Whether the 
failure of these two groups of 14 and 23 patients to deliver spontaneously 
in the time allotted should be ascribed to poor labor pains, or to failure 
of rotation, or to oversized baby, or to moderate degrees of extension 
of the head, or to all of these causes combined, w'e cannot yet say as the 
number of patients available for study is far too small from which to 
draw’^ exact conclusions. The only positive statement is that an increased 
operative incidence of nine (or ten) in a series of 780 occiput posterior 
primiparas was observed in this series. 

That operative delivery was not otherwise more frequent for occiput 
posterior than for occiput anterior is w^ell shovm in Table V. 


Table V. Prijiipakas, Operative Delivery 


1 OCCIPUT ANTERIOR ] OCCIPUT POSTERIOR 

Good Pains 

Maternal and fetal distress 
Lack of progress j 


13 Pt., 33.5 min. 

19 Pt., 65.3 min. 

2 Pt., 9S.5 min. 

Poor Paws 

Maternal and fetal distress 

13 Pt., 39.G min. 

62 Pt., 99.4 min. 

11 Pt., 98.1 min. 

10 Pt., 26.4 min. 

63 Pt., 93.6 min. 

21 Pt., 127.3 min. 

Total patients in series 

953 ' 

7S0 


In summary then, the second stage in occiput posterior can he said 
to lie as much as thirty-five minutes longer for occiput posterior, depend- 
mg upon the associated factors of labor pains, infant size, station at 
which dilatation is completed, and the time at which internal rotation 
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takes place; operative intervention was, in onr judgment, necessary 
in this series in 1 per cent more instances than Avas thought necessary 
for occiput anterior. 

CONCLUSIONS 

1. The first stage of labor is dependent upon the condition of the 
cervix and the character of the labor pains, and is not different for 
occiput posterior from that for occiput anterior. 

2. The second stage of labor in occiput posterior presents more work 
to the expulsive forces in order to rotate the head through the neces- 
sarily greater arc as represented by a time difference of tAvo to thirty- 
five minutes in primiparas. Part of this time difference may, lioAA^ever, 
lie the result of the (greater arc of rotation of the head on the body and 
consequent) misdirection of expulsive force. 

3. Our clinical judgment dictated the use of Ioav forceps in (un- 
rotated) occiput posterior more frequently than in occiput anterior; 
10 additional instances in 780 occiput posteriors. 
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DISCUSSION 

DE. E. T. LaVAKE, Minneapolis, Minn.— -Experience, I believe, skows that, 
given equal degrees of deflexion, the length and difficulties of labor would varj in 
the first stage according to the character of the pains, the condition of the cervix, 
and to some extent to the station of the head ; in the second stage according to t le 
character of the pains, the station of the head, and the need of rotation. 

Eealizing that accurate measurements of degrees of defle.xion, even if possi e, 
would complicate his investigation tremendously. Dr. Calkins has relied 
fortuitous averaging of this factor of deflexion. He has limited himself to ac or 
that lend themselves to more accurate mensuration and tabulation. ^ ^ 

Experience has, however, taught that under equal conditions of cervix and u enn 
contractions, the length of labor will vary directly wdth the degiees of e ex 
present. If one is inclined to question this generalization, let him compare 
length of labor of a few frontocotyloid attitudes or a few brow presentations, w 
a like number of well-flexed heads in either anterior or posterior positions. 

Now the figures in Dr. Calkins ’ paper demonstrate tliat, with the same con 
of the cervix and of pains, the length of labor was approximately the ^ 
two groups of anterior and posterior positions. This equality in lengt ' ° ® ‘ 

only be interpreted as showing that in these samples, the average degrees o j , 
happened to be approximately ^Jhe same. Had the average of deflexion een u ^ , 
the average length of labors would not have been equal. 

It is not surprising that Dr. Calkins’ preAuous report, that he mentions, an 
present report differ as to the lengths of labor. These differences are 
the differences in the averages in these tivo samples, of the hi en ac ’ |^ 

If we did not know accurately the comparative amounts o e exion, 

not be in a position to argue that posterior positions are no more o le e. 
anterior positions. To so argue would be to commit what is mown in 
fallacy of neglected aspect. 
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It is interesting tliat tliey show a tendency for greater length of labor in the 
posterior positions, because this would tend to confirm the opinion held by most of 
us, I believe, that in both theory and practice the potential for deflexion is greater 
in posterior than in anterior positions. 

DE. J. BAY JACOBS, Washington, D. C. — In the vast majority of cases, as 
demonstrated by roentgenography, the head has a tendency to engage with the 
biparietal diameter in the true conjugate. The character of the pelvic floor, type of 
labor pains, pelvis and so on, will determine whether the occiput will rotate anteriorly 
or posteriorly. 

Certain authors (as Danforth) state that 70 per cent of primary occipitoposteriors 
will rotate anteriorly, while certain others think that 90 per cent will rotate. That 
more than 90 per cent can rotate anteriorly has been shown by Dr. Calkins, who 
appears to be very conservative. Of course, the men who claim that only 70 per 
cent win rotate anteriorly generally interfere earlier. At times it does pay to inter- 
fere in an occiput posterior, because I, personally, feel that labor, particularly in the 
persistent type, takes much longer than in the anterior variety. 

A prolongation of onlj^ twentj' minutes of the second stage in the group where 
circumstances were shown to be unfavorable, may be misinterpreted. It would take 
only two or three persistent posteriors to make that much difference in a large series 
of cases. 

Dr. Calkins has been very fortunate in his series of cases to have had only three 
in 1,000 in which we may say that progress of labor stopped after the cervix was 
only a few centimeters dilated. Persistent occiput posterior offers me a lot more 
concern than seems to be the present general attitude. 

DE. SAMUEL A. COSGEOVE, Jersey City, N. J. — I would like to ask Dr. 
Calkins if anj^ of these cases had been subjected to analgesia during the first and 
second stages. His average time for the whole succession of events, which he 
recognizes in his report, seems very short as compared with my own experience. I 
wonder if part of the difference is due to the fact that analgesia has been entirely 
eliminated in his study of the mechanism of labor? 

DE. B. H. CAEEOLL, Toledo, Ohio. — ^Were the patients all kept in bed, or were 
some of them allowed to get up and move around? If the latter, were abdominal 
binders or something of that sort used? 

DE. CALKINS (closing). — We are conducting a similar study on the question of 
deflexion, but we do not yet have definite conclusions. I had in the beginning 
exactly the same impression as Dr. LaVake concerning the deflexion attitudes. I 
have not yet been convinced that that impression is wrong, but I think that perhaps 
deflexion represents a state of unpreparedness for labor, just as occiput posterior 
laay represent a state of unpreparedness for labor. A deflexion attitude would 
perhaps not exist except for the fact that the lower uterine segment is not stretched 
out, the cervix is not effaced, and the state of tonicity is not satisfactory. I think it 
may be the result rather than the cause. 

There is something more than just coincident equality of deflexion between the 
occiput anteriors and occiput posteriors in this series. Perhaps I did not clearly 
point out that in the previous series where we did recognize a difference in time 
between occiput posterior and occiput anterior, we did not realize the more frequent 
association of firm cervices and poor labor pains with occiput posterior. Tliis time 
"e have recognized that association and we have therefore completely altered our 
previous conception that posterior occiput does make for a long labor. I would like 
to repeat that under like conditions of cervix and labor pains the length and ease 
of the first stage of labor are exactly the same for posteriors and anteriors. 



286 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


We recognize as the end of the first stage of labor the time when the cervix can 
no longer be felt by rectal or vaginal examination. We had only four or five instances 
in this whole series, where the second stage was as much as two and one-half hours 
long. 

Misconception about the second stage of labor has been due in part to the fact that 
men have regarded the first stage as ended when they decided that the cervix was 
sufiScientl}’ dilated to let the head come through. We insist on waiting until the cervix 
cannot be felt. Tlie minute the cervix ceases to be the determining influence there is 
much more rapid progress. Our second stage is shorter because we determine the be- 
ginning of the second stage differently. 

Our patients have plenty of analgesia, sometimes a little too much. As for the 
first-stage analgesia, in my private patients, I start giving nitrous oxide in 
analgesic doses as soon as the pains become at all hard. We do not use any other 
analgesic except morphine, when it seems to be indicated. I cannot say what 
proportion of patients receive morphine. It is given on indication. 


TEANSVEESE PLICATION OP THE EECTUM POE THE 
EEDUCTION OP LAEGE EECTOCELES* 


Walter T. Dannreuther, M.D., P.A.C.S., New York, N. Y. 

(From the Department of Gynecology, New York Post-Graduate Medical School and 

Hospital, Columhia University) 


A POSTOPERATIYE protrusion throug'li .the vulvar orifice after 
a vaginal operation is a disappointment to the patient and em- 
baiTassing to the operator. Inversion of the vagina after hysterectomy, 
recurrence of prolajise after an interposition or hlanchester operation or 
a colpeetomy, and the reappearance of a cystocele after colporrhaphy, 
can usually be attributed to faulty surgical technique. Persistent dis- 
tention of the posterior vaginal Avail, folloAving various plastic pio-- 
cedures, is sometimes due to the presence of an overlooked enterocele m 
the cul-de-sac Avhich should have been corrected. On the other hand, 
there are some cases of lacerated perineum associated Avith a large recto- 
cele, for the cure of Avhich a perineorrhaphy alone is entirely inadequate, 
despite the absence of a true posterior vaginal hernia. The chief 
anatomic defect in a perineum damaged by birth trauma lies in the im- 
pairment of its muscular integrity, particularly a diastasis of tie 
vaginal fibers of the levator ani, and a satisfactory surgical lepaii 
depends upon the proper restoration of the perineal body, regaidless o 
the mucous membrane incisional design. When, hoAvever, theie is a 
coexisting large and high rectocele, it is equally as necessarj^ to ispose 
of the redundancy in the rectal AAmll as to repair the damage sustame 
by the perineal musculature. OtherAvlse, the bulging rectum may aoam 


*Read at the Fifty-Fourth Annual Meeting 
tricians. Gynecologists and Abdominal Surgeons, Hot Springs, ^ a., P 
1941 . 
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overstretch the mucosa of the porterior vaginal wall and present itself 
at the vaginal orifice. The reduction in size of the dilated reetinn is 
usually accomplished by plicating the anterior wall on its longitudinal 
axis, and then reinforcing the first suture line by a superimposed ap- 
proximation of the pararectal tissues. This method really fails to take 
up the slack in the atonic longitudinal muscle fibers in the rectal wall 
and incidentally narrows its lumen. It, therefore, seems much more 
logical to infold the rectal wall on its transverse axis, thus affording 
the muscle fibers an opportunity to regain their lost tonicity, and pre- 
serving the normal caliber of the rectal canal. For many years I have 



Pig. 1. Pis. 2. 


Fig. 1. — Transverse incision and separation of tlie \aginal and rectal walls. 

Pig. 2. — ^Free mobilization of the rectocele. 

Utilized such a procedure with gratifying results, and vcnlure to de- 
scribe it in detail without any pretense of originality. I can only say 
lhat I have not read a description of the teclniical steps elsewhere or seen 
any other operator in this countiw or abroad dispose of a i-eeloccle in the 
same way. 

METHOD 

The fourchette is incised transversely and llie lower margin of the 
wound grasped with three tenaculum clamps. At the .same time, an as- 
sistant applies three Ochsner clamps at opposite ]ioint.s on the edge of 
the vaginal mucous membrane. A curved iMayo .sci.s.sors is tlien tlirust 
between the posterior vaginal wall and the anterior rectal wall to the 
apex of the rectocele (Fig. 1). By widely separating tlie blades of the 
scissors, the vagina and rectum are easily and bloodlcssly detached 
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from each other. After removing the Oehsner clamps, the vaginal 
mncoiis membrane is cut in the inidline with straight scissors to the up- 
per limit of the reetoeele. The angle of the incision is elevated with 
an Oehsner clamp and the margins of the two mucous membrane flaps 
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Fig. 5 — Elevation of the vaginal fibers of the levator ani with their overlying fascia. 



V. — Tile interlocking chromic catgut lintiire (.1) is laiil aside while the peri- 
is closed with a ninniiifr chromic suliire (/>). and then used ap'iin to close 
uie perineal skin with a few subcuticular biles. 
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with T clamps (Pig. 2). The bulging rectum is then freely mobilized 
laterally by means of gauze covered finger dissection, and the separated 
vaginal fibers of the levator ani muscle with their overl 3 nng fascia ex- 
posed in the same Avay. After fastening the handles of the T-clamps 
to the patient’s buttocks on each side with towel clamps, three Pagen- 
stecher linen mattress sutures are placed in the rectal Avail from above 
doAAniAAmrd, leaving them quite loose and holding their long ends tempo- 
rarilj^ AAnth clamps (Pig. 3). An assistant inserts a hemostat or other 
straight instrument transversely beneath the slack sutures, and infolds 
the rectal Avail evenlj'- before the three sutures are pulled taut si- 
inultaneonsly (Fig. 4). As the first one is tied, the assistant slips the 
tip of the hemostat from underneath it, again from under the one in the 
midline, and finallj' AvithdraAAAS it completely as the third one is knotted. 
The excess of vaginal mucous membrane on each side is then cut aivay, 
leaving a triangular area to be closed. The rectum is guarded by a 
finger as the assistant makes traction on one of the lateral tenaculum 
clamps to expose the fascia covering the levator ani fibers on that side. 
These structures are picked up in a tOAvel elamp, and the same steps are 
carried out on the opposite side (Pig. 5). The separated muscle fibers 
are then encircled Avith tAvo or more medium-sized kangaroo tendon su- 
tures Avhich are tied sufficientlj'^ tight so that the muscles are approx- 
imated in the midline Avithout strangulation (Pig. 6). Before the ends 
are cut, the vaginal orifice is tested to see that it aadH comfortably accept 
the introduction of tAvo fingers. The margins of .the vaginal flaps are 
brought together Avith an interlocking continuous chromic catgut suture, 
AAdiieh starts at the upper angle, picks up tlie rectal Avail in its first bite, 
and is continued doAvn to the fourchette. This suture is then laid aside, 
Avhile the perineal fascia is closed with another chromic running suture 
(Pig. 7) , after Avhich it is used again to close the perineal skin Avith a feAv 
subeutieular bites. A strip of iodoform gauze is placed in the vagina, 
and a drj^ vulvar pad applied. The gauze is removed after forty-eight 
hours and the perineum kept dusted continuously Avith th^unol iodide. 
No douches are alloAved. An enema is given on the third day, and boAvel 
movements permitted thereafter. 

I have done this operation Avith uniformly satisfactoiy end results, 
except in one ease in Avhich I carelesslj'" neglected to include tlie rectal 
wall in the first bite of the suture starting at the upper angle of the 
vaginal Avound. This patient developed a small prolapse of the rectum 
through the anus, Avhich Avas easity reduced. Incidentalty, these tech- 
nical steps seem to contribute materiallj'' to the early restoration of boAvel 
function. 

580 Park Avenue 

DISCUSSION 

DK. LOUIS E. PHANEUF, Boston, Mass.— It is admitted that a myorrhaphy 
of the levators or an ordinary reconstruction of the perineum will not o\ ercome a 
large rectocele. Longitudinal plication of the rectum may work satisfactorily in t le 
lesser degrees of rectocele, but very unsatisfactorily in the large rectoceles. 

In July of this year I had occasion to use this procedure for tlie first time in an 
extremely large rectocele. In this case I first opened the cul-de-sac of Doug as 
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to rule out an enterocele. Tlie i-ectocele itself was of such size that I had to plicate 
the rectum in three layers, but the result was liighl5f satisfactory. 

DR. EMIL NOVAK, Baltimore, Md. — T he procedure advocated is certainly much 
more conservative than one suggested many years ago of actually resecting the 
redundant portion of the rectum in cases of verj' large rectocele. On the other hand, 
I feel that even Dr, Dannreutlier ’s procedure should rarely be necessarj', because 
of the strong tendency of the redundant bowel to involute and regain its normal 
caliber once the rectocele has been properlj' corrected. 

Both Dr. Dannreuther and Dr. Phaneuf have emphasized the futility of the 
ordinary outlet repair, with simple approximation of the levator muscles, in the 
correction of the large rectocele which often involves the entire rectovaginal septum, 
representing a hernia of the rectum through the latter. When simple perineorrhaphy 
IS done in such cases, the patient is quite sure to return with the large rectocele 
bulging into or out of the vagina over the margin of the united levators. The 
rectovaginal septum, however, can be satisfactorily and easily restored by one of 
various techniques, depending partly on individual indications and partly on the 
preference of the operator. 

A useful technique, which I frequently emploj', is that suggested many years 
ago by Dr. George G. Ward and Dr. Albert Spalding, quite independently. By this 
method the rectum is elevated and rotated on its transverse axis upward toward 
the pelvis, accomplishing essentially the same result as Dr. Dannreuther 's procedure. 
In other cases the septum can be restored by transverse approximation of the 
vaginal fascia which is continuous with the levator fascia. Whenever possible we 
should avoid techniques which involve placing sutures through the rectal wall itself, 
because of the theoretical possibility of an occasional rectovaginal fistula. This was a 
fault of the original Ward-Spalding technique which subsequent modification has 
eliminated. 

UR. JAMES W. KENNEDY, Philadelphia, Pa. — I have stated a number of 
times that repair of the perineum was a lost art and that over GO per cent of the 
repairs of the perineum which we perform have had one or more previous attempts 
at repair, ending in failures. 

In these large rectoceles the prerectal tissues bulge forward, producing an 
extensive hernia in the posterior vaginal wall. The muscular and fascial planes, 
upon which the stability in the repair of the perineum depends, have been so widely 
separated that it becomes necessary to reduce the hernia of the prerectal structures 
before the muscular and fascial tissues can be properly approximated. This, Dr. 
Dannreuther has done by his transverse plication of the prerectal tissues. I always 
reduce the large protruding mass by plication of the tissues with the use of fine 
silk sutures. I finish the repair of the perineum by interrupted mass sutures of 
silkworm-gut. 

In man}' of these extensive posterior lacerations, I feel that failure occur.= on 
account of the too early absorption of the suture material which has been used. After 
seventy-two hours much of the tensile strength of any absorbable material is lost, 
and as there is abnormal tension placed on the sutures following the repair of these 
extensive vaginal hernia.«, too often muscular and fascial retraction will take place 
before stable union occurs. 

DR. A. D. CAMPBELL, Moxtre.vl, Can'.vda. — The principle in the repair of a 
large rectocele lies not only in the reconstruction of the perineum but in reconstnict- 
ing the rectovaginal septum throughout its entire length. I can readily see how a 
form of intussusception might follow such an operation if not properly done, and 
for this reason I am rather doubtful as to the general cinploiunent of transver.-e 
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plication. I Iiave always felt that a colossal rectocele is but the visible portion 
of an existing megacolon. The operation of plication as advised by Dr. Dannreutlier 
appeals to me in the surgical treatment of those cases where the rectocele has reached 
tremendous proportions. 

DR. DANNREUTHEE (closing) . — This operation is indicated only in cases of 
large rectoceles. After man3' j’ears of experience with this procedure, I have never 
seen a subsequent rectovaginal fistula. Should one occur, it would be due to faulty 
technique. > 


MIDLINE EPISIOTOMY- 


J. P. Pratt, M.D., C. P. Hodgkinson, M.D., and C. R. Kennedy, M.D., 

Detroit, Mich. 

(From the Division of Gynecology and Ohstetrics, Henry Ford Hospital) 


T he claim that midliiie episiotomy is more comfortable than medio- 
lateral constitutes a challenge. The impression is so prevalent that 
several texts express preference for the midlocation if satisfaetoiy heal- 
ing can be assured. It has been our experience that the midline is safer 
and more satisfactory than the other approach. 

Strict adherence to all surgical principles is important in obstetrics. 
The employment of aseptic technique is indispensable. Sharp dissection 
of tissues, complete hemostasis, and careful apposition of tissues by non- 
constricting sutures remain pertinent points. Improvement in methods 
and the adoption of new ideas and materials to replace less valuable pro- 
cedures mark the progress of the times. The fields of preoperative seda- 
tion and anesthesia are notalile examples. Stay sutures embracing large 
volumes of tissue are gradually being discarded, and the trend is now 
toward the use of finer suture material. 

Division of perineal structures by a sha^’p scalpel offers less tissue 
insult than the crushing effect of scissors. Contusion of tissues by 
blunt instruments is a source of pain. Such devitalized tissue margins 
offer a nidus for infection. Edema and swelling are natural com- 
panions. Less perineal scarring and more rapid healing are additional 
merits of sharp dissection. 

Mass ligation of tissue with through-and-through sutures favois 
pocket formation with retention of old blood. This is particulailj 
important because the perineum is a contaminated field and care must 
be taken to obliterate all dead spaces. Accurate anatomic apposition 
of tissues promotes the healing process and discourages the onset o 
infection. 

The perfect suture material has never been developed. It has long 
been recognized that buried catgut is a tissue irritant, and foi some 


*Read at the Fifty-Fourth Annual Meeting of the American 
tricians, Gynecologists and Abdominal Surgeons, Hot Springs, \ a 
1941. 


Association of Obst®' 
., September 11 to 1*. 
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time it lias been suspected that it is a factor in the dehiscence of 
episiotomy Avounds. Suture material is constantly being improved. 
The recent standardization by the United States Pharmacopoeia is an 
important step in the right direction. For the fii'st time this gives us 
an opportunity to compare accurately the results obtained by different 
observers. Adoption of the United States Pharmacopoeia standards 
hj^ all manufacturers Avill facilitate further comparison. 

We belieAm that adherence to each one of these surgical principles 
is fundamentally important in perineal surgery. Numerous authors 
have emphasized one or more of these points. The earliest wi’iters on 
episiotomy adA'ocated a knife-edge for making the episiotomy ivound. 

Rucker^ has pointed out in a detailed history of episiotomy that the 
lilunt-pointed bistoury was one of the first instruments used. Pieri- 
and Ctillis^ have recently stressed to the obstetrician the importance of 
anatomic knowledge of perineal structures. Pieri,' RoystoiP and oth- 
ers have called our attention to the use of fine catgut. PhaneuP has 
pointed out the importance of layer suturing. The edema and swelling 
of the perineum following episiotomy and repair are recognized by all 
as a source of discomfort. To accommodate for this edema a method 
using a continuous knotless suture for reconstructing the perineum has 
been outlined recently by Rueker.^ 

We are in accord with the various procedures just cited but wish to 
emphasize the importance of using them all. 

For sevei’al years we have been using smaller and smaller catgut 
with increasing satisfaction, and for the past three years we have 
used five-0 chromic catgut for repair of episiotomy wounds. All in- 
cisions are made with a scalpel. Small bites of tissue with complete 
hemostasis and accurate anatomic apposition of tissue is practiced. 
We wish to stress that Ave are presenting nothing new-, but feel that the 
suture material, recently made available, efficiently adapts itself to 
improved obstetric care. A simple method is presented which, we 
believe, offers both oljjective and subjective improvement. 

METHOD 

The perineum is allowed to bulge before the episiotomy is elected. 
We prefer to Avait for this stage for tAvo reasons : First, an episiotomy 
may not be necessary ; and second, the pressure of the presenting part 
thins the perineum and demarcates the structures. A sterile Avooden 
tongue depressor is then slipped into the vagina betAveen the present- 
ing part and the perineum. Pressure is maintained on the fundus to 
keep the perineum bulging. With a sharp scalpel the incision is be- 
gun at the level of the transverse muscle bundle. The incision is con- 
tinued through all the structures xmtil the scalpel meets the tongue 
depressor. Care is taken to sever the AudA'-ar ring and the fascia OAmr 
the anterior and posterior surfaces of the transAmrse perineal and 
sphincter muscles. 
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The episiotomy is repaired after completion of the third stage. 
Small, roimd-pointed needles threaded with five-0 chromie catgut are 
used. The fascia lajmrs are identified and brought together with in- 
terrupted sutures embracing small bites of tissue. Particular atten- 
tion is given to the fascia over the transverse muscle bundle. Care is 
taken to preserve the tidangular shape of the perineum. Complete 
hemostasis and obliteration of dead spaces are practiced. The vaginal 
mucosa and skin are closed ndth interrupted buried sutures. 

The aftercare consists of drying the perineum with a stei'ile towel 
and protecting it with a sterile pad. A pitcher douche is given after 
defecation or voiding. If the bowels have not moved by the third day, 
an enema is ghmn. 

DISCUSSION 


The efficiency of midline incisions was pointed out in 1918 by 
Pomeroy.® That this site is the natural cleavage plane is stressed by 
the frequency of spontaneous lacerations in this location. Permanent 
injury to muscle fibers can be prevented by a well-timed midliue 
episiotomy. The objection to midline episiotomy is the risk of exten- 
sion into a third-degree laceration. The misfortunes of this complica- 
tion have been greatly exaggerated. Pomeroy,® Poyston* and others 
have already shoivn that a third-degree laceration of the perineum, 
when properly repaired, heals as readily as if the muscle were not torn. 
We share this opinion. Since using five-0 chromic catgut for repair, 
we have had ten cases of third-degree extension of midline incisions. 
There was no morbidity in any ease and extended hospitalization was 
not necessary. Subsequent examination has shown adequate sphincter 
control with a well-supported perineum. 

The use of the wooden tongue depressor for protection of the pre- 
senting part is simple and efficient. The resistance necessary for mak- 
ing the incision with adequate lorotection to the baby is well provided. 
Pressure from within aids in demarcating the structures to be incised. 

A scalpel is used to incise the perineal body. Directing the Imife- 
edge accurately in the midline insures cutting the fascia in the natural 
plane of cleavage. The additional space made available by incising 
the fascia of the transverse muscle bundle is considerable. The pres- 
sure of the presenting part forces the fascia edges laterally while the 
muscle stretches Avithout tearing. The clean-cut edges facilitate 
closure. Because of the delicate caliber of the suture material, 
numerous sutures can be placed in a ghmn area without fear of over- 
croAvding lAdth foreign material. The use of small needles (Murphy 
intestinal No. 4) encourages little additional trauma. Less pain re- 
sults from the use of submucosal and subcutaneous sutures and per- 


mits early sealing of the incision, preventing contamination and re- 
ducing the pain. BoAver, Burns and Mengle" recentlj^ published then 
results Avith five-0 chromic catgut for gastrointestinal surgery. The 
reduction in tissue edema, ecehjnnosis, and local sloughing Avith 
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marked improvement in healing was well demonstrated. This cor- 
responds to onr finding's over the past few years. 

Over 300 patients treated by this method are available for study. 
The most notable improvement has been in the reduction of iDerineal 
pain following delivery. We attempted to obtain as reliable data as 
possible concerning perineal discomfort. However, subjective re- 
sponses of patients do not lend themselves Avell to scientific anal3’'sis. 
We found onlj'' an occasional patient Avho experienced sufficient pain to 
require treatment. This discomfort was readilj’' relicA^ed bj^ light 
therapj'-. All eases healed promptlj\ No morbiditj’- attributable to 
eiiisiotomj^ Avas evident. Post-partum examination has jdelded grati- 
fying results. The decrease in sear formation has been notable. Good 
perineal reconstruction has boon the rule. 
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DISCUSSION 


DE, M, PIEECE EUCKEE, Eicjimond, Va. — A s much as I dislike the word 
routine, I do an cpisiotomj' almost routinely in premature deliveries. I do it here 
for the baby’s sake and in the full-term delivery for the mother's sake. 

1 have not used a knife and the. wooden tongue depressor but am inclined to think 
that it is better than oven a sharp pair of scissors. I have reduced the size of the 
catgut used to “0” and am glad to learn that smaller catgut is satisfactory. I use 
a continuous .suture without knots as that is the only u-ay I have been able to secure 
accurate apposition without constriction of the tissues when swelling and edema 
set in. 

The only serious disagreement I have u'ith the authors is the site of the incision. 
1 like to keep away from the perianal skin as far as possible. Not only is it 
surgically dirty, but it is thin and hard to suture satisfactorily. The mediolateral 
incision gives more room, which is especially helpful when the patient has a funnel 
or male type pelvis. The disadvantages of the mediolateral episiotomy are more 
bleeding and possibly an asymmetrical closure. To overcome the bleeding I in- 
filtrate the tissues with novocain and adrenalin. This has the advantage not only 
of making the procedure less bloody, but it permits one to stop the anesthetic when 
the head begins to crown. AA’ith this plan the babies are wider awake and the 
uterus has more tone during the third stage. No further anesthesia is needed for 
the repair. Asymmetry in repair is avoided by accurate anatomic apposition of 
tissues, and by observing such landmarks as the remains of the h 3 -men, the muco- 
cutaneous junctions and the pigmented skin. 

DE. G. D. EOYSTON, St. Louis, Mo. — Midline episiotomj- has the advantages of 
being easier to repair, giving a better anatomic result, and causing decidedlj* less 
discomfort. Yet I cannot view with equanimity the harmlessness of the third-degree 
tear. Among my first five midline episiotomies, two multiparas who delivered 
spontaneously suffered third-degree tears. 
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The midline incision lias therefore certain limitations. These limitations are as 
follows: 1, anj- apparent disproportion, including a postmature babj- or a child 
which seems to be unusuallj- large; 2, faulty presentations; 3, contracted pelric 
outlet where the narrow pubic arch forces the head backward, so that it must be 
accommodated at the expense of the posterior segment of the pelvic floor; 4, a low 
perineum, where the distance between the anus and vagina measures less than two 
inches. Since following these suggestions no third-degi-ec tears have followed mid- 
line incisions in my hands. 

DR. HODGKINSON (closing). — In looldng over some 46 cases of third-degree 
laceration of the perineum that have occurred in the Henry Pord Hospital during 
the past several years, it was discovered that the biischial diameter was in the 
neighborhood of 9 cm. for nio.st cases. This indicates that a contracted outlet is an 
important factor in the etiology* of this laceration. 


THE TREATMENT OF GONORRHEA IN THE FEMALE WITH 

SULFATHIAZOLE- 


Dudley R. Smith, M.D., and Rogers Deaihn, M.D., St. Loras, Mo. 

(From ihe Washington University CKnics, St. Louis, Missouri, in cooperation with 
the State Board of IleaHh of Missouri) 


T he recent improvement of results in the treatment of gonorrhea 
in women at Washington Univei’sity Clinics is due to five factors: 


1. The use of a safe and efficient chemical compound, sulfathiazole. 

2. The use of improved methods of culturing the gonococcus on arti- 
ficial media. 

3. The develoiiment of improved technicpie in ease finding and case 

holding. _ _ 

4. The use of an adequate record form suitable for statistical analysis. 

5. The education of the public about gonorrhea and its cure. 


In a preliminary report,! we described our own examination and 
treatment record form for the individual patient. Since that time we 
have used and foiuid satisfactory the record form recommended bj' the 
United States Public Health Service. A work or progress chart of the 
entire series of cases by weeks is desirable (Fig. 1). Examination of 
these charts reveals the progress of the individual patient and the 
clinic as a whole. 

The experiences of one of us (R. D.) in the treatment of male gonor- 
rhea since the introduction of the sulfonamides was the determining 
factor in our selection of sulfathiazole as the nearest ideal eompoun 
in eradicating the gonococcus in women. We have not regretted oin 
selection of this drug. 


‘Read at the Fifty-Fourth Annual Meeting of tlm American 
stetricians. Gvnecologists and Abdominal Surgeons, Hot Springs, ., 
to 13. 1941. 

tJ. Mich. State Med. Soc. 40: 440, 1941. 
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T]ie newer metliods of culturing the gonococcus in the laboratory are 
more efficient and simplified. The routine use of a culture from the 
cervix and the urethra will confirm the clinical diagnosis of gonorrhea; 
it will reveal the carrier and the occasional cases that are not diagnosed 
clinically. Adequate laboratoiy facilities wmre available to us for 
systematic bacteriologic study through the department of bacteriology 
of the Washington University Medical School. 


TREATMENT OF GONORRHEA IN THE 


MALE 
FEMALE ° 


THERAPY- local: ■-= ORAL: SSlSkTZZtiHz (Ctstm;) fya pu* i*Ur f«r tiT* £»7t 



Pig. 1. — Sample progress chart of 50 cases. 


METHOD 

The material for a smear is taken from within the urethral canal 
by means of a platinum loop. A culture is taken from the lU’ethral 
canal using a sterile cotton applicator. A bivalve speculum without 
lubrication is used to expose the cervix. A smear and culture are taken 
as from the urethra. A Gram stain of the smear is made immediately. 
The culture swabs are immersed in sterile broth until they can be plated 
on chocolate agar media. 

Responsibility for ease holding and case finding rests with a medical 
social worker wlio has charge of these activities in both male and female 
gonorrhea clinics. As a result of this joint supervision, a majority of 
the women under treatment are women named as the source of infec- 
tion by patients in the associated male clinic. 
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The new patient is instructed by the physician concerning the nature 
of her infection, concerning the necessity for treatment, and in the pre- 
cautions necessary to safeguard others. The patient is encouraged to 
ask questions about things not clear to her. Logical explanations are 
given in place of curt “Do’s” and “Don’t’s.” We find that time taken 
to improve education pays in better cooperation. 

Each patient is interviewed by the social worker. He makes sure 
that the patient understands the treatment plan and medical instruc- 
tions, he studies the social situation and searches for weaknesses that 
might cause the patient to lapse or interfere with treatment. He assists 
the patient to adjust herself if she is emotionally disturbed by the diag- 
nosis of gonorrhea, obtains epidemiologic data, and builds up the pa- 
tient’s confidence and good will toward the physician and the clinic. 
Throughout, emphasis is placed on preventing lapses rather than pur- 
suing the patient after she lapses. 

The women in this group are mainly in the second and third decade. 
The women in our clinic are nearly equally divided between the white 
and the negro races. A few more are married than single. Eight 
were known to be pregnant at the time treatment was instituted. None 
admitted being professional prostitutes. They were all ambulatory pa- 
tients. Each came for examination, treatment, and returned for ob- 
servation of her own free will. 

We take the usual gjuieeologic history, make a smear and culture from 
the urethra and the cervix and a bimanual palpation of the pelvis. 
The data obtained are recorded on the standard record form of the 
United States Public Health Service previously mentioned. 


Our treatment routine has five divisions: chemotherapy, local ther- 
apy, focal therapy, fever therapy, and surgical therapy. Each is used 
when existing conditions justify such procedure. 

Chemotherapy . — After a diagnosis is made, the patient is given sulfa- 
tliiazole, 1 Gm. four times daily for five successive dajm. A smear and 
a culture from the urethra and the cervix have been taken at weekly 
intervals for three weeks, and at monthly intervals for three months; 
all six cultures had to be negative before the patient was discharged as 
cured. Recently the period of observation has been shortened to nega- 
tive smears and cultures at weekly intervals for six weeks to conform 
with the recommendations of the Clinical Cooperative Group for Fe- 
male Gonorrhea adopted at Cleveland in June, 1941. Due allowance 
is made to avoid examination during menstruation. A single course of 
the drug given to 110 -women gave a cure in Tl, a probable cure in 23, 
failure in 5, and 11 patients never returned. Two could not take the 
drug as directed because of nausea and vomiting. There were < of our 
patients who had a reappearance of gonococci that we were unable to 
differentiate, whether they Were relapses or reinfections. Each patient 
^Yas given a second course of sulfathiazole. They remained under o ) 
serration until our criteria of cure w'ere satisfied. In the group of 
probable cures, 11 had three negative cultures, 5 had 4 negative cu 
tures, and 7 had 5 negative cultures. If we disregard the pro la i e 
cures and those that never returned, we have 71 known cures an 
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luiowii failures; this is a cure per cent of 93.4. This result is very 
gratifying. There is some evidence that inadequate dosage and indis- 
criminate usage of the sulfonamides may lower the efficiency of sulfa- 
thiazole in rendering gonorrhea patients noninfectious. 

If a positive culture reappeared before our criteria of cure had been 
satisfied, the infection was considered a relapse, and hence a drug fail- 
ure unless there was definite evidence of re-exposure without prophy- 
laxis to a Imown source of infection. 

Local Theraiiy . — The recourse to local heat, enforced rest, adequate 
diet, and vaginal irrigations of 0.4 per cent lactic or acetic acid solu- 
tions has proved to he of value in acute and subacute infections re- 
sistant to chemotherapy. Perhaps the time element alone allowed these 
women to develop sufficient immunity to destroy their infections. Such 
a routine was demonstrated as worth while in two of orm cases. 

Focal Therapy . — Focal therapy is the next logical step in cases of 
persistent infection after failure of sulfathiazole and conservative local 
therapy. This includes destruction of the deep glandular tissue of the 
cer^dx, Bartholin’s and Skene’s glands. The poprdar conization and 
coagulating technique are effective in sterilizing the types of infection 
resistant to other forms of treatment. This was necessary in 4 of our 
eases. We have not yet had to repeat this pi’oeedure. 

Fever Therapy . — The fourth step in our routine would be controlled 
sustained fever therapy. As has been previously pointed out by one of 
us (R, D.), this has been most effective in sterilizing stubborn types of 
infection resistant to chemotherapy and the accepted local and focal 
measures. Although it has not been necessary in this series, we sug- 
gest prompt utilization of fever therapy without recourse to local or 
focal therapy if chemotherapy has failed to stop a complicating arthritis 
or an ocular infection. We do not recommend fever therapy for acute 
salpingitis or pelvic cellulitis. 

Surgical Therapy . — In spite of these improved forms of therapy, 
women will appear with abscesses of the lower abdomen and pelvis that 
require surgical drainage. Moreover, the previously outlined therapy 
will not relieve the semi-invalidism of the individual with a retroverted 
uterus and prolapsed adnexa bound down by extensive adhesions be- 
tween the pelvic and abdominal viscera. Radical abdominal surgery is 
her only hope of relief. 

SUMMARY 

1. The coordinated effort of a clinician, bacteriologist and medical 
social Avorker will improve the management of gonorrhea in women 
in large clinics. 

A joint male and female clinic aids materially in case control. 

2. A eomprehensh'e treatment routine is more effective than un- 
planned haphazard methods. 
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3. Group recording of results is desirable for statistical evaluation 
and for comparison of treatment procedures. 

4. Tlie use of specialized techniques by qualified personnel is essen- 
tial to good case holding, ease finding, and patient management. 

5. Sulfathiazole is a safe and efficient chemical for the treatment of 
gonorrhea. 

A single five-day 20 Gm. course of this drug has given us a cure per- 
centage of 94.9. 

Most of the sulfathiazole used in this study was furnished by the Department of 
Medical Research, Winthrop Cliemical Company, New York, N. Y. 

4952 Maryland Avenue 

607 North Grand Boulevard 


DISCUSSION 

DR. GRANDISON D. EOYSTON, St. Louis, Afo. — I have had the good fortune 
to observe the work reported by Dr. Smitli and to .study his careful methods of 
observation and follow-up work. Dr. Rogers Deakin of the Washington University 
Department of Urology is doing similar work with gonorrheal infected males, many 
of -whom are consorts of the women treated by Dr. Smith. It is interesting to 
note that when an infected patient appears in the clinic of one of these men, 
his or her consort quickly and voluntarily appears in the clinic of the other. 

Any ambulatory medical treatment for gonorrhea that cures within four to 
seven days about 94 per cent of those iiatients treated is a great advance. In cases 
resisting sulfathiazole, artificial fever therapy (106.6° D. for five hours) should 
be tried before resorting to anj’ local or surgical procedures, liowever minor. 

It has been found that at a temperature of 105.8° P. (41° C.), 99 per 
cent of gonococci are destroyed, in an exposure of four to five hours. Tlie re- 
maining 1 per cent of organisms require from eleven to twenty-three hours. This 
treatment can be exceeded in the human host without injury in the nonpregnant 
state. The average number of ti-eatments is four, given every fourth day in a 
hospital with indications and contraindications similar to those for a major surgical 
procedure. 

It must be recognized that tubal infection nearly always means some pelvic 
peritonitis and often troublesome adhesions. It must also be recognized that an 
associated cellulitis indicates a mixed infection. Sequelae resulting from these 
conditions may necessitate surgical intervention even after the eradication of 
gonorrheal infection. 

DR. A. K. PAINE, Boston, Mass.— We have been using sulfathiazole at the 
New England Medical Center for eight months and our experience bears out what 
Dr. Smith has told us today. The procedure we carry out is that described J 
Dr. Cooke, namely a total dose of 20 Gm., 3 being given the hrst day and 2 t le 
succeeding daj^s. We had only two patients with a nausea and vomiting reaction. 
We made some blood studies and some observations of concentrations of sulfathiazo e 
crystals in the urine but finally discarded both as unnecessary as routine proce ures. 

Excluding those of the last three months, we have treated 82 patients. 
these we could not follow leaving 77 cases completely studied. Ao^ in 
were treated with sulfathiazole in whom a positive culture was not obtainc . ic 
patients have reported for smears and cultures after finishing the su a 
at weekly intervals for one month, and then every two weeks for tuo mon 
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Seven of the 77 had positive smears subsequent to the course of treatment. The 
first one appeared in about tu’o and one-half weeks, the last in three months after 
treatment. iVhether these represent sulfathiazole failures or re-infections is very 
much a question in my mind. We will alwaj’s have difficulty, of course, in these 
cases from the standpoint of reinfection. 

DR. WILLARD R. COOKE, Galveston, Texas. — ^iVe have been carrying on a 
study verj' similar to tliis as a part of the work of tlie committee on gonorrliea 
in women of the United States Public Health Service. Among the more important 
things observed was the comparative worthlessness of the smear. Even with our 
excellent bacteriologic personnel we were unable to get a ratio of better than 1 
positive smear to 2.9 positive cultures. We have, however, given up using urethral 
cultures, because we never got a positive one where there was a negative cervical 
culture. The best technique of making a culture we found to be the moving of the 
swab rather vigorously within tlie cervical canal. We obtained a higher number 
of positive cultures from direct spreads on the plates without previous broth culture. 

As regards the sulfonamides, we had agreed with the committee to use sulfa- 
pyridine and are satisfied witli it except for the fact that it frequently causes 
nausea. In such cases we have substituted sulfathiazole, with equally good results. 
We noted also that it takes longer to obtain a negative culture with sulfathiazole 
than with sulfapyridine ; but there is a much lower incidence of nausea. An- 
other fact about the sulfonamides was that only a small dosage is necessary. Our 
dosage is 3 Gm. the first day and 2 Gm. a day for nine days thereafter. We 
made daily cultures and found that with sulfapyridine we got a negative culture 
on about the third day, and with sulfathiazole on the fourth or fifth day. We 
have been taught that we should have rather high blood concentrations to obtain 
effective results, but with the dosage used, checked by a six months’ follow-up, we 
got optimal results with low blood concentrations, frequently under 1 mg. per 
cent. Therefore, wo did not have to subject the patients to potentially dangerous 
dosages. 

We have, however, apparently established the fact of the sulfapyridine-fast 
organism. Many strains which responded well at first became sulfapyridine-fast 
subsequently. These cases apparently did not represent the introduction of a new 
strain of gonococci. We have not satisfied ourselves on the question of reinfection 
versus relighting of a latent infection. I do not think this can be determined 
without a study extending over a period of years. 

We have now abandoned all local therapy. All of our patients with salpingitis 
are placed upon chemotherapy, with excellent results in the early cases. On the 
other hand, we found that the multiple recurrence cases with massive damage to 
the tube were definitely resistant to chemotherapy. This suggests that we were 
no longer dealing with a purely gonococcal infection, and that the damage to the 
tubes was wrought by some sulfonamide-resistant organism. 

There has always been an idea that it is difficult to culture the gonococcus. 
We have not found this to be true. Using a freshly prepared proteose No. 3-hemo- 
globin-agar, and incubating in a CO, atmosphere created by permitting a candle 
to burn out in a closed can in which the plates were enclosed, we found this pro- 
cedure very simple. The chief difficulty lies in the rapid deterioration of the cul- 
ture medium. Mr. Charles E. Lankford, our bacteriologist, has found that by 
separately tubing the hemoglobin solution and proteose agar in 10 c.c. quantities, 
a plate may be poured or prepared at one’s convenience by melting the agar, mix- 
ing the hemoglobin and pouring into sterile plates, thus eliminating tliis objection, 
the procedure becoming a very simple one for even the small laboratory. 

Another thing we discovered was the relative unreliability of the average lab- 
oratory teclmician’s report. We sent positive and negative slides to a number 
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of laboratories and had them give their technicians a practical examination on 
these slides. A totally unexpected number of both false negative and false positive 
reports were returned. 

In this study we have cultured every patient going through the gynecologic and 
obstetric out-clinic. The frequency with which positive cultures are obtained from 
patients who showed no clinical stigmas of gonorrhea was astounding. In other 
words, there must be many individuals who are either carriers or have become 
immune to the gonococcus. 

DR. SMITH (closing). — ^IVe selected focal therapy in preference to fever ther- 
apy in the women with the persistently positive culture from the urethra and the 
cervix for several reasons. One of these was that in our clinic at the University 
Dr. Melvin Roblee has been in charge of this work for many years, has used those 
treatments on well over 1,000 individuals and has not encountered a death. He 
has had less than I per cent morbidity and less than 1 per cent of the patients 
have had bleeding. 

Many of you will agree with Dr. Eoyston, as I do for some cases, that fever 
therapy is preferable. For general clinic use, however, I do not believe that we 
can assist materially with fever therapy the work of the Public Health Service 
in eradicating infections in those women who would be likely to spread the disease. 
A very large percentage of those women belong to the lower strata of society that 
could not afford the treatment and probably would be very hard to manage. If 
tlie Public Healtli Service is correct in estimating some 250,000 new cases eacli 
year and if we assume that we are going to have at least a 5 or 6 per cent failure 
with sulfonamides, we will have some 15,000 individuals who will need further 
treatment. These would each have to have at least 4 fever treatments, perhaps 
as many as 6, making a minimum of C0,000 treatments. I do not believe our fever 
centers could handle them even if they were on the pajdng basis. 

We take a smear as well as a culture at weekly intervals over a seven or eight 
weeks’ observation period. We like to have two negative cultures following men- 
strual periods. The smear is of value to us, for a diagnosis is thus made imme- 
diately, not thirtj'-six or twenty-four hours later, and the treatment can be in- 
stituted at once. I have not used the immediate plating of the swab. Such a 
practice would possibly answer the problem raised when I have obtained positive 
smears, and the bacteriologist negative cultures. This combination occurs in 
only 10 per cent of patients. I believe in general that the continued practice of 
the clinician examining the smear and the bacteriologist the culture is the best. 



AN IMPROVED METHOD OP UTERINE CLOSURE IN HIGH 
CLASSICAL CESAREAN SECTION^' 

Milton G. Potter, M.D., and Norman W. Elton, M.D., Buffalo, N. Y. 

(From the Department of Obstetrics of the Millard Fillmore Hospital) 

A PTER experience with some 3,500 high classical cesarean sections, 
we came to believe onr prevailing method of suturing could be 
improved. An exhaustive study of the field impelled us to change our 
former technique in favor of a simplified method of uterine closure 
which more happily anticipates and precludes some of the retroactive 
effects of the prevailing method. 

In common Avith other surgeons of our day, Ave recognize tAvo methods 
of cesarean section : the Ioav tAvo-flap, so fashionable today ; and the high 
classical method. This latter has come under considerable question 
because of the postoperative complications particularly in potentially 
infected cases and because of the prevalence of rupture. AAmidance of 
these complications in this operation Avas our problem. 

There Avere many pitfalls for the surgeon in the latter procedure, 
Avherein he placed three layers of sutui’es in a terraced manner, one above 
the other. This method gave the operator a false sense of security ; so 
much so, indeed, that he Avas likely to ignore the fact that he Avas 
strangling tissue betAveen his sutures Avhich might be tied too tightly. 
If this proved to be the case, there Avas eA'-ery chance that infarction of 
the muscle resulted, and this in turn Avould alloAv the lining of the 
uterus to invaginate into the sloughed-out area, thus AA^eakening the scar. 

These complications occurred too frequently to be ignored. It Avas 
natural, therefore, in our fortunate position of almost countless oppor- 
tunities to observe the good and bad features of the, to us, only available 
method of procedure in cesarean section, for us to give much time and 
thought to a more effective plan. The result is that Ave have developed a 
technical method of closing the uterus AAdiich we knoAV after 114 trials 
constitutes an improvement over the former closure in a high classical 
cesarean section. 

METHOD 

FolloAAung the incision and the removal of the baby and placenta, the 
fundus must be held firmly in the left hand of the operator, beneath 
and behind the incision. Clearly and easily by this means the endo- 
nietrial border of the incision is exposed and thus tlie operator AA'ith 
his right hand is enabled to bevel off a portion of the endometrium. 
Closure of the incision by interrupted silk sutures, is then effected 

. tRead at the Fiftv-Pourth Annual Meeting of the American Association of Obste- 
loTU”®’ Gynecologists and Abdominal Surgeons, Hot Springs, A'a., September 11 to 13, 
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through the outer third of the uterine wall. To facilitate this closure 
the operator must retain his original grasp of the fundus (in his left 
hand) Avhile using a long straiglit, round-pointed needle in his right 
hand. The sutures, which are spaced about one-fourth of an inch apart, 
are tied by the assistant, sufficiently tight to hold the parts intact with- 
out blanching of tissue. When this is comiAleted, the uterus is dropped 
back into the lower abdomen. The abdominal eaAuty is not mopped 
out, the clots alone are removed, and the intestines, Avhich have been 
protected by a rubber pad, are not handled. The abdominal incision is 
then closed in the usual manner with interrupted silk sutures. 



DISCUSSION 

There have been many fai^orable factors governing our adoption of 
this new method. Out of 114 eases, we report 1 death, and in onlj 
eases was there a morbidity of 100.4° F. on any two days excluding t le 
first. In absentia are the specters that follow cesarean sections: pos 
operatiAm nausea, vomiting, and abdominal distention. One of t le on 
standing clinical facts attending this method, is the marked absence o 
the usual postoperative bleeding, AAdiich Avas, in the three-layei tec nnque 
a frequent occurrence. In only one ease did Ave note excessiAm i eec 
ing, Avhich folloAved the reinoAml of too much of the endometiia axe 
Discussion of this pi’oblem reAmals that some operatois belicAe tl 
method of closure marks too radical a depai’tnre, AAliei’eas otieis max 
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tain that the under cutting of the lower border of the incision is un- 
necessary. The rationale of nndercntting or beveling the inner surface 
of the wound, in addition to simple coaptation by a single row of inter- 
rupted sutures not placed deeper than the neutral level, is based upon 
our conception of defective uterine healing. 

AVe believe that this mechanism of closure involves a plaj^ of stresses 
in the sutured incision above and beloiv a neutral point in the uterine 
wall. This is characteristic of the mechanics of the shrinkage of a hollow 
sphere of soft tissue in Avhich the resultant of the forces tends to pro- 
duce, first, eversion of the wound through retraction of the outer 
layers, and, second, compression of the inner layers. As this sphere 
diminishes in size, thickening somendiat during the early phase of the 
process, the disproportion between the outer and inner layers is 
markedly accentuated. AATiile the uterus is fully distended at term, 
there exists little difference between the outer and inner circumference 
of its mass, bnt as soon as contraction occurs after delivery, the inner 
circumference undergoes relatively much greater reduction than does 
the outer eireumferenee. As a result, although the outer layers can 
adapt themselves readily to the available space, the inner layers are com- 
pressed and crowded into a rapidly diminishing and finallj^ limited space 
inadequate to their bulk. Under these conditions the forces operating 
would tend to invert into the wmll of the uterus, that portion of the inner 
layer which might be lying under a weakened part in the wall. 

In addition to the stresses active at the site of the uterine incision 
during contraction after delivery, the damage to the myometrium by 
strangulating sutures comprises, in our opinion, the principal cause of 
defective healing following the three-layer technique of suturing. Seg- 
ments of infareted muscle may slough for several weelis after the opera- 
tion, whereas others, remaining in place, undergo hyalinization. Infec- 
tion, although secondary to tissue change, could occur in any of these 
wounds. Contamination of the wounds by endometrial implants seems 
unlikely, since there is small possibility of their survival in necrotic 
tissue. 

The side walls of the Avound may roll into the defect or not, depend- 
ing on when the sloughs fall out. This rolling-in process, proAuded that 
sloughed infarcts have dropped out before involution is completed, is 
most prone to occur during the first days of the puerperium. AVhether 
rolling-in of the endometrium occurs or not, sinus tracts of aU shapes 
and sizes aadII develop, coming later to be lined by regenerating endo- 
metrium. Cross sections of these sinus tracts Avill appear as islands in 
prepared sections, but probing of the gross section almost iiiA-ariably 
proves that they communicate A\-ith the general uterine caA-ity. Sec- 
ondary sinus tracts may deirlop, and should the sinus inAmlve the 
peritoneum, then the fistula tract, minute or extensive, of the ruptured 
uterus is created. 
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We have every reason to believe that onr improved method of closure 
not only corrects the difficulties due to the stresses in the wall of the 
contracting uterus, but Avill also prevent strangulation of the muscle. 
In the presence of infection of any degree, this mode of suture permits 
free and adequate drainage into the uterine cavity, and it is equally 
adaptable to potentially septie eases as well as to clean electives. 
Hemorrhage is prevented by the natural physiologic forces of contrac- 
tion and involution and should be no more encouraged to occur in the 
wound than in any other point in the uterus. If the sutures alone were 
responsible for control of hemorrhage, it is unlikely that the hundreds 
of venous sinuses exposed by the incision could be shut off effectively 
by any mode of suture without extreme strangulation of muscle. 

This physiologic mode of suture has proved highly adaptable to 
many situations, including the complete excision of a defective sear in 
a previous cesarean section. Also, the removal of moderately sized 
fibroids along the line of the incision is made easy, and the risks of 
potential sepsis from mismanagement or tardy interference are mini- 
mized. Contraction is usually prompt and firm, except in the case when 
the internal os is obstructed by a- segment of membrane; in this ease, 
a clearance of the cervical canal produces the desired effect. 

The accuracy in our reasoning regarding tissue healing has been 
reinforced by numerous observations on healed uterine tissues in other 
studies. The well-lmovui tendency of the puerperal utexms to turn inside 
out when incised demonstrates the compressed-spring effect of the inner 
layers. The difficulty in coaptating the edges of the outer layers after 
they have been cut longitudinally or after the removal of fibroids pro- 
vides additional illustration of this eversion tendency. 

Prom our experience we know that suturing only of the outer layer 
after adequate undercutting of the lower border of the incision, as a 
part of the operation, must relieve the compression of the inner layers, 
facilitating contraction, controlling hemorrhage, and reducing the ten- 
sion on the outer layers, while promoting better coaptation and healing 
during involution. 

Looking dovui the long and painful road of the cesarean section case, 
historically speaking, it would seem that our findings in this improve 
uterine closure exemplify the rule that simple ways and means aie 
best and safest. 

DISCUSSION 

DR. WILLARD R. COOKE, Galveston, Texas.— No one can take exception to 
the fundamental mechanics of this idea. Incision into the active segment o i 
uterus during cesarean section always leaves the wound lying widely open on accou ^ 
of the greater retraction of the peripheral muscle layers. If the outer layers a 
brought together the first thing that happens is that the inner surfaces are jamm 
together, and the other parts of the uterine wall must of necessity lie con igu 

to each other. i n<TP is 

There are several questions that immediately arise. The first, ' . 

apparently of rather rare occurrence. Prom Dr. Potter’s description. 
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more than offset by the elimination of tlie risk of sloughing due to the interruption 
of circulation. Second, we have an open wound in which there is no mechanical 
barrier to infection. Yet if infection does invade this open wound, drainage is im- 
mediate, and the defense mechanism is better able to take care of the infection than 
if drainage were interfered with bj' sutures. The principle is all right but the end 
results must be determined before the theorj’- can be accepted as definitely proved. 

When I read the paper I recalled an observation I once made on some cesarean 
scars. In two cases of uteri removed b}' hysterectomy some years after a most 
meticulous closure by a verj' expert obstetrician, the scars were terrifying. One 
exhibited multiple finger-like processes running out into the musculature, while the 
other was a simple bridge of scar tissue about the thickness of a postal card. Two 
of the other uteri that came into the laboratorj' were removed from patients who 
had been sectioned by a practitioner who never operated when even approximate^ 
sober. His method was to put in about three sutures almost anywhere, taking in 
almost any part of the uterine wall and in these uteri we were unable to find any 
trace of scar tissue by gross examination. 

DR. W. WAYNE BABCOCK, Phil.\delphia, Pa.— The relation of wound reac- 
tion and lag in healing to the suture material used has interested me especially 
during the past ten years. Around catgut used in a wound closure there soon de- 
velops an intense polymorphonuclear infiltration within which and close to the cat- 
gut is a zone of tissue necrosis. Thus in a wound closed with catgut the early in- 
flammatory and necrotic reaction so delays healing that the union is weakest about 
the seventh day and there is a tendency to suppuration. 

Probably the operator who put only a few sutures in the cesarean wound reduced 
the reaction and thus had better healing, or perhaps he used silk instead of irri- 
tating catgut. In a septic field we have found nothing to equal nonirritating me- 
tallic sutures (ends cut very close to the knot) which are not extruded even under 
suppuration. 

It would seem probable that weakness in a uterine wound may depend to a con- 
siderable degree on the basis of harmful reactions from the suture material, the 
reaction being increased by the large number or the large size of the sutures used. 

dr. J. IV. KENNEDY, Philadelphia, Pa. — Tlie late Joseph Price and I have 
used interrupted through-and-througli sutures of silk in the closure of all cesarean 
sections. There has not been a ruptured uterus following our work, and we have 
had but one postoperative complication in our experience. This consisted of a small 
sinus in the lower part of the abdominal incision, through which a few drops of 
blood would be extruded during each menstrual period. 

In my early work I was timid in regard to inserting the suture in the uterine 
wall and was fearful that it would come in contact with the endometrium, but today 
our sutures of silk are used as through-and-through interrupted sutures. They are 
inserted less than 1 cm. apart and a greater amount of uterine structure is included 
on the peritoneal surface than that of the mucous membrane. This produces a V 
shape suture in its inclusion of uterine structure, so that there is less inclusion of 
the uterine wall near the endometrium than on the peritoneal surface. If this plan 
of suturing is followed, it will avoid the excessive pressure of the internal uterine 
wall to which Dr. Potter has called our attention. 

I know of no location in all surgery where the anatomy of the part is so insulted 
as that seen in an attempt to divide the uterine wall into muscular and fascial 
planes, in order that the terrace method of suturing may be applied. It must be 
remembered that each buried suture is a ligature and has the potential dangers of 
crushing the tissues and is a foreign body in a dead space undrained. 
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We use tlirougl\-aud-tlirougli sutures of silkworm-gut in all our abdominal work, 
and there is no record of eventration of the viscera in the history of the institution. 
Absorbable sutures are never used. 

DR. B. Z. CASHMAN, Pittsburgh, Pa. — I would like to ask Dr. Potter whether 
he has made any study of the scars with this new method of closure? 

DE. POTTER (closing). — It rvas interesting to me in doing these cases and in 
our former cesarean sections to notice that most of the blood supply of the uterus 
is found in the outer one-third of the muscle, and it was our attempt in our inter- 
rupted sutures to catch those very large sinuses. The control of the hemorrhage 
which you may have noticed nearer the endometrium is done simply by the coapta- 
tion of the wall as the uterus involutes. 

We are very pleased with our results with silk. We have been using silk alto- 
gether in tile past several years, and we feel that it is an ideal drainage suture. 
We have not been doing this long enough to get specimens of our new scars, only 
recently I had the opportunity of doing a hysterectomy on a patient on whom I 
iiad done a cesarean section with this new method. 


GONADOTROPIC HORMONE CONCENTRATION IN EMESIS 

GRAVIDARUM^ 


Ferdinand J. Schoeneck, M.D., Syracuse, N. Y. 

(From the Department of Obstetrics, CoUege of Medicine, Syracuse University ) 


S EVERAL years ago during the performance of routine diagnostic 
Friedman tests, it was noted that despite tlie use of a constant 
amount of urine, some reactions were much more intense than others. 
This was interpreted as meaning that some urine specimens contained 
more gonadotropic hormone than others. On investigation, it was 
found that most of the intense reactions \vere olitained with specimens 
from patients who were nauseated and were vomiting. 

These observations suggested a possible connection beUveen the nausea 
and vomiting of pregnancy and concentration of this hormone. It was 
decided to make a study along these lines. 

A quantitative Friedman test was developed. We determined to find 
the least possible amounts of urine that would give positive Friedman 
reactions. It followed naturally that the smaller the amount of urine 
required to produce a positive reaction, the greater the concentration 
of hormone. It was felt that such a method might be more satisfactoiy 
to our purpose than attempting to isolate and assay the hormone. 

Nonpregnant does Aveighing at least 1,500 Gm. and betAveen sixteen 
and eighteen Aveeks of age Avere used. All animals Avere of the same oi 
similar breed. Fractional intravenous injections of ImoAAm pregnancy 


♦Read at the Fifty-Fourth Annual Meeting of the Airierican 
tricians, Gynecologists and Abdominal Surgeons, Hot Springs, va 
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urines were made in dilutions of 0.0125 c.c., 0.025 e.c., 0.05 c.c., 0.1 c.c., 
0.5 C.C., 1.0 c.e., 3.0 e.e., etc. Two to six rabbits were employed for 
each test. The animals Avere laparotomized forty-eight hours after the 
injections. Corpora hemorrhagica or fresh corpora lutea Avere the 
criteria for a positiAm reaction. 

A comparison AA'as made of the minimum amounts of urine necessary 
to giA^e positiAm reactions in the A'arious AA^eeks of early pregnane3^ Four 
groups AA^ere compared, namely" : Group 1, patients absolutely free from 
nausea or vomiting; Group 2, patients Avith some nausea and occasional 
Ammiting, the so-called “physiologic Ammiting of pregnancy”; Group 3, 
patients Avith excessive nausea and Ammiting; and Group 4, definite 
pernicious vomiting of pregnancy. All the patients Avere observed 
personally and classified according to the above groups. 


Table I 



URINE (c.c.) 



1 

RHYSIOLOGIC 

EXCESSIA'E 


AA''EEKS 

NO NAUSEA OR 

NAUSEA AND 

NAUSEA AND 

PERNICIOUS 


A'OMITING 

A'OMITING ! 

VOMITING 

VOMITING 

5 

1.8 

(7) 

0.5 

(1) 

0.5 

(1) 


6 

1.2 

(S) 

0.60 

(3) 

0.037 

(2) 

0.025 (1) 

7 

0.49 

(11) 

0.085 

(7) 

0.05 

(1) 

0.025 (3) 

8 

0.41 

(5) 

0.24 

(8) 

0.047 

(3) 


9 

0.50 

(S) 

0.16 

(11) 

0.121 

(7) 

0.018 (4) 

10 

0.35 

(8) 

0.23 

(9) 

0.047 

(5) 

0.019 (3) 

11 

0.5 

(4) 

0.45 

(13) 

0.04 

(5) 

0.027 (2) 

12 

0.45 

(7) 1 

0.39 

(4) 

0.05 

(1) 

0.025 (1) 

13 

0.83 

(3) 

0.5 

(2) 




14 

1.08 

(G) 

0.5 

(2) 



0.05 (1) 

15 

1.1 

(5) 

0.3 

(2) 





The results of 173 quantitative urine tests are charted in Table I. 
Of these, 72 specimens Avere from patients Avitli no nausea or vomiting ; 
62 in the group of physiologic vomiting ; 24 excessive nausea and vomit- 
ing ; and 15 pernicious vomiting. The number of tests for the various 
Aveeks of pregnancy is shoAAm in the upper right hand corner of each box. 

Table II 


BLOOD SEEOM (C.C.) 


AA^EEKS 

NO NAUSEA OR 

VOMITING 

PHA'SIOLOGIC 

NAUSEA AND 
A'OMITING 

EXCESSIVE 

NAUSEA AND 

VOMITING 

PERNICIOUS 

VOMITING 

5 

0.5 

(3) 







G 

0.6 

(5) 

0.05 

(1) 

0.025 

(1) 



7 

0.27 

(6) 

0.045 

(5) 



0.025 

(1) 

8 

0.10 

(2) 

0.062 

(6) 

0.05 

(1) 



9 

0.09 

(5) 

0.05 

(7) 

0.04 

(5) 

0.020 

(3) 

10 

0.083 

(9) 

0.035 

(5) 

0.035 

(5) 



11 

0.075 

(2) 

0.122 

(8) 

0.037 

(2) 

0.05 

(1) 

12 

0.1 

(2) 

0.05 

(1) 





13 

0.1 

(2) 

0.05 

(1) 





14 

0.42 

(5) 

0.5 

(1) 





•lo 1 

0.1 

(2) i 

0.05 

(1) 
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The figures show tlie average amount of urine required to give positive 
reactions in cubic centimeters. A study of this chart shows that the 
greater the degree of nausea and vomiting, the smaller is the amount of 
urine required to produce positive reactions. Hence, it can be concluded 
that there is an increased concentration of gonadotropic hormone in the 
urine of patients with nausea and vomiting. 

AA^e have carried out a similar set of quantitative experiments on blood 
serum. Table II shows the results of 101 quantitative serum tests. The 
results are practically the same as with the urine determinations. There 
are a feiv exceptions, namely, in the ten-week group the average amounts 


TOEKS PBEOIIAHT 



(Group 1) 


(Group 2) 


in Groups 2 and 3 are the same; in the eleven-week group, there is an 
average discrepancy between Groups 1 and 2; also in the fourteen-wee v 
group the average amounts in Groups 1 and 2 are approximately t e 
same. However, in general it would seem fair to say that the seium 
studies confirm the findings of the studies on the urine specimens. 

There is naturally one essential question that arises in this studj. 
Is the increased concentration of gonadotropic hormone in the vomiting, 
cases a true one, or is it simply the result of concentration due to^ e 
hydration resulting from the loss of fluids associated with the vomitino- 
AVe are convinced from previous studies that simple concentration 
can be ruled out from the viewpoint of specific gravity determinations. 

In order to further elucidate this particular phase, we liave, in lecent 
months, concentrated our studies on a eompailson between Gioup , ne., 
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patients with no nausea or vomiting, and Group 2, i.e., physiologic 
nausea and vomiting. We feel quite certain from clinical observation 
of the latter group that there was not sufficient nausea and vomiting 
to upset the water balance. We beliei'e, therefore, that the question of 
dehydration can be eliminated in a comparison of these two groups. 

The findings of the urine studies (Pig. 1) demonstrate that less urine 
is required to produce positive reactions with the group of physiologic 
nausea and vomiting than is necessary in the group without these sjonp- 
toms. This seems to justify the contention that simple concentration 
due to dehydration does not account for the findings. 

DISCUSSION 

We have presented evidence to show that there is an increased con- 
centration of gonadotropic hormone in the urine of pregnant patients 
who present the symptoms of nausea and vomiting as compared to 
pregnant patients who are free from these symptoms. Similar evidence 
from studies with blood serum, in general, corroborates the urine studies. 

One other observation seems pertinent. It is generally conceded that 
the greatest concentration of gonadotropic hormone is present from the 
sixth to the twelfth or thirteenth week of pregnancy. This is the same 
period of pregnancy during which clinical observation shows nausea and 
vomiting to be most commonly encountered. This relationship is prob- 
ably significant. 

The evidence presented is not necessarily conclusive that there is 
an etiologic relationship between increased gonadotropic hormone pro- 
duction and the nausea and vomiting of pregnancy. However, it is felt 
that sufficient data have been offered to allow speculation that there 
may be some relationship between a hormone disbalance and these com- 
monly encountered symptoms. Certainly no satisfactory explanation 
has yet been presented to account for the early toxemias of pregnancy. 
We suggest, therefore, that the evidence presented may offer a possible 
explanation which future observations will prove or disprove. 

REFERENCES 

Friedman, M. H., and Lapham, M. E.: Am. J. Obst. & Gyxec. 21; 405, 1931. 
Schoeneck, P. J.; Proc. Soc. Esper. Biol. & Med. 32: 357, 1934. 

Sehoeneck, P. J.; Am. J. Obst. & Gynec. 32: 104, 1936. 

103 Medical Arts Building 

DISCUSSION 

DR. EAUL NOVAK, Baltimore, Md. — D r. Schoeneck 's work is of interest in its 
relation to the original investigations of Smith and Smith, which indicated a relative 
e.\-cess of chorionic hormone and a deficiency of estrogen in pregnancy toxemias. It 
appears, too, to indicate the role of the trophohlast in the production of gonadotropic 
principles, and might suggest the possible role of trophoblastic dysfunction, in the 
production of certain toxemias of pregnancy. Our knowledge is still too meager to 
draw' any definite conclusions, and such efforts as have been made to apply these in- 
vestigations therapeutically have thus far yielded nitlier disappointing results. 
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DE. ALBERT W. HOLMAN, Portland, Ore. — would like to suggest that in 
future work along this line the spinal fluid content be examined. In the reference to 
pernicious vomiting I believe the dilution was to 0.025 c.c. With hydatid mole the 
concentration of hormone is much higher and quantitative tests are positive in even 
lower dilutions. We know that in hydatid mole the spinal fluid content is positive, 
and I am wondering if in the serious eases of pernicious vomiting the spinal fluid 
estimation would be positive. 

DR. SCHOENECK (closing). — Dr. Novak’s remarks, of course, as to the practical 
application of these findings are very true. If our experiments are confirmed, how- 
ever, it would seem that clinically we should administer large amounts of follicular 
hormone. This, of course, miglit be dangerous. 

In reply to the remarks about the spinal fluid estimations, I suppose that can 
be done but I think it would be impractical with the method that we have evolved. 
I believe we could not get sufiicient spinal fluid from the individual patient to make 
a practical test. 



BLOOD TRANSFUSIONS IN PREONANCY 
A Review op 3,000 Cases 

E. G. Hamilton, M.D., and A. P. Martini, M.D., St. Louis, Mo. 

(From St. Mary’s Group Hospitals and the Department of Ohstetrics 4' Gynecology, 
St. Louis University School of Medicine) 

T T NTIL recently the dangers inherent in blood transfusions have not 
^ been emphasized. The early literature contains reports of a large 
number of reactions due to gross errors in typing, to failure to cross 
match, and to generally poor technique. As methods improved and 
the number of reactions decreased, more and more transfusions were 
given. The element of danger came to be disregarded. Recently, 
however, reports have appeared to suggest that severe reactions do 
occur even with improved technique.^®’ 

Within the last two years the dangers associated with transfusions 
have been brought to our personal attention by a number of incidents. 
Since all the severe reactions occurred in association with pregnancy, 
we suspected that it in some way predisposed to incompatibilities. 

Even an incomplete review of the literature reveals a number of 
transfusion reactions in pregnancy in which no incompatibility was 
demonstrated by the routine methods. 

Culbertson and Rateliffe® found two Group 0 patients with atj’pical 
agglutinins, both of which were in the pueiperium. The authors call 
attention to the fact but attach no significance to it. Later, Levine and 
Stetson reported a case of intragroup agglutination and were the first 
to suggest that a mother could be immunized by a fetus carrying anti- 
gens inherited from the father.^^ Jonsson^® found the average titer of 
Isohemolysins a and b to be higher than normal in women who had 
recently given birth. He attributes this finding to specific stimulation 
provided in cases of heterospecific pregnancy. For example, the pres- 
ence of a Group A or B fetus in a Group 0 mother can produce a rise 
in the titer of Isoantibodies a and b, respectively. 

Subgroups Aj and A, and also AjB and A,B have been described 
mid are known to cause mistakes leading to reactions® but no fatal- 
ities have been attributed to these subgroups. And there are also 
other antigenic factors in the human blood which may cause reactions 
or the production of antibodies. 

Of particular interest are the recent publications of Levine’® and 
Burnham® in which the etiology of ei’ythroblastosis fetalis has been 
established. They have called attention to the high incidence of severe 
transfusion accidents in mothers of erythroblastic babies. The Rh 
factor, present in the blood of the Macacus rhesus monkey and in 86 
per cent of all human bloods of the white race, is inherited as a domi- 
nant property similar to the A and B factors of the four blood groups. 

They have shmvn that an Rh negative woman candying an Rh posi- 
tive baby may, in certain cases, form anti-Rh agglutinins ivhich pass 
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colls in rccipi- die wounds. Died four 

ent’s serum hours after transfu- 
sion. Husband was 

the donor 



Goldring a n d 25 Abortion 0 0 ? Compatible 500 c.c. 7- 0-32 

Qracfii 0 Compatible 360 c.c. 7-10-32 

Case 2 0 Compatible 500 c.c. 8- 6-32 (Husband) 

Following blood from 
husband, 4-plus albu- 
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back througli the placenta to destroy the baby’s blood. This Rh factor 
IS thought to be responsible for about 90 per cent of all intragroup 
transfusion accidents after repeated transfusions or in pregnancy at 
the first transfusion. 

It is also probable that the Rh factor causes many of the reactions 
between different groups that seem compatible by the Land.steiner 
method of cross-matching. 

Furthermore, the pregnant woman and especially the toxemic one 
with her fatty liver, has poor protection against transfusion incompa- 
tibilities. In the case of hemolytic reactions the kidney of the preg- 
nant woman, and especially of the toxemic one, is particularly vulner- 
able. The preeiiiitation of hematin in already swollen tubules could 
quite possiblj^ result in a fatal anuria, whereas an equal amount pre- 
cipitated in a j)reviously normal kidney might not be fatal. 

A number of severe transfusion reactions have been collected from 
the literature. It is our opinion that scores of similar reactions have 
occurred unrecognized. Our own fatal eases were not recognized as 
such during life. The thought that others have had similar experi- 
ences is given credence by the report of a case at the Massachusetts 
General Hospital by Mallory.^** The patient (not pregnant) presented 
a picture which in retrospect was typical of a fatal blood transfusion 
reaction. Yet the pathologist’s report of a blood transfusion death 
came as a complete surprise. 

In Table I are collected 26 severe transfusion reactions occurring in 
pregnancy or the puerperium. Of this number, 16 died and 6 showed 
typical kidney changes. It will be seen that in 7 of the eases the 
reaction was caused by the husband’s blood, even though jn tyery case 
both parents belonged to the same blood group. Of special interest is 
the case of ruptured ectopic pregnancy reported by Bordley. 'This 
patient was given 500 c.c. of blood from her own abdominal cavity, 
and died in uremia six days later. In this instance one must consider 
the possibility that the patient had become sensitized to the fetus. This 
might occur in two ways. First, antigens in the fetal blood reaehiiig 
the maternal circulation through a destroyed placental harrier could 
stimulate antibody formation in the mother. And second, absoiption 
of antigens by the peritoneum could produce a similar result. It is 
doubtful if hemolyzed blood, otherwise compatible, would produce sue 
a severe reaction. Tiber^^ mentions a similar instance. In 123 cases o 
autohemotransfusion there was 1 transfusion death. In 66 cases o 
ectopic pregnancy given both direct and autohemotransfusions, t eie 
were two transfusion deaths. In all instances rupture occurred moie 
than seventy-two hours prior to transfusion. This incidence ot ran 
fusion deaths is extremely high. 

The fact that re-cross-matehing was not done in nine of the eases is 
an indication that a transfusion reaction was not thought of at t e 
time. 

On our obstetric and gynecologic services both minor and se'seie le 
actions came in such rapid succession that we became loath to or ei 
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transfusion even when strongly indicated. In other departments, trans- 
fusions were given with relative impunity. A survey was consequently 
made of 3,000 transfusions given in the last three and one-half years 
in the St. Mary’s Group Hospitals of St. Louis. Our findings are given 
in Tables II to IV. 

Table II. Showing Greatly Increased Incidence of Transfusion Reactions 
Among Those Given to Pregnant Patients Over Those Gh^en to Nonpregnant 

Ones 


1 

NUMBER OP 

TRANSFUSIONS 

NUMBER OF 
REACTIONS ! 

PER CENT OF 
REACTIONS 

To nouobstetric cases 


299 

11.4 

To obstetric cases 


82 

20.9 

To all cases 


381 

12.7 


Table III. Indicating Increased Incidence of Transfusion Reactions Among 

Pregnant Patients 


1 

number 

OF PATIENTS 

NUMBER 

REACTED 

PER CENT 

REACTED 

Nouobstetric cases 

1,108 1 

215 

19.4 

Obstetric cases 

151 ! 

61 

40.6 

All cases 

1,259 1 

276 

22.0 


Table IV. Showing Incidence of Transfusion Reactions When the Husband 
Was the Donor as Compared to Other Donors. In Our Series There is no 

Significant Difference 



NUMBER OP 

NUMBER OP 

PER CENT OF 

i 

TIMES 

REACTIONS 

REACTIONS 

Husband donor 

40 

9 1 

22.5 

Other donors 

356 

73 1 

20.5 


In the entire series 313 bank blood transfusions were given with 57 (IS. 2 per 
cent) reactions. The balance was citrate transfusions with 324 (12.7 per cent) 
reactions. As here enumerated, reactions consist of urticaria, or a chill and at 
least a 1° (P.) rise in temperature. Urticarial reactions alone were evident in 50 
out of 381 reactions. 


CASE HISTORIES 

Case 1. — Patient, D. K, (No. 40-1257), aged 24, para i, gravida ii, 
entered the hospital in labor with a blood pressure of 145/102 mm. Hg; 
sbe delivered a one-month, premature living liaby after a twelve-hour 
labor. There was minimal blood loss but patient went into shock. 
The patient. Type A, wms given 1,000 e.e.^ of bank blood from an 0 
donor. An hour after the transfusion started the patient had a cliilly 
sensation and nausea, with temperature rise to 102.8° F. axillary two 
hours after the transfusion. The patient failed to respond and another 
transfusion (donor Tjqie A) was given with no reaction. During the 
next forty-eight hours, the blood pressure remained between 06/32 and 
94/70. There followed decreased urinary output during the next six 
days, the nonprotoin nitrogen rising to 83 mg. per cent on the fourth 
day. On the second day icterus index was 26. TIic red blood count 
droiiped from 3.930,000 immediately after the second tran.sfu.sion. to 

•One thoui^ancl cubic centimeters of bank blood contain.^ 400 c.c. of blood and COO 
c.c. of dextrose citrate solution. 
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2,730,000 four days later. The urine contained 1- to 3-plus albiuiiin 
and inicroseopie blood up to the fifth post-partum day. Patient re- 
covered and returned home on the twenty-sixth post-partum day. 
Cross-matching was not repeated. 


Case 2. — Patient N. V. (No. 39-18029), aged 29 years, para i, gravida 
ii, entered the hospital two weehs before term with vaginal bleeding 
that was found to be due to jiartial placental separation. Patient, Type 
B, was given 400 e.e. of citrated blood from a B donor. Ten days later 
1,000 c.e. of bank blood were given from a B donor, followed by a chill, 
temperature rise from normal to 103° F,, drop in blood pressure from 
90/60 to 60/40, emesis of bright red blood, and fetal heart tones, which 
had been present before the transfusion, could no longer be heard. 
A diagnosis of premature separation of the placenta was made and 
confirmed at a cesarean section done under local anesthesia. A dead 
child was delivered. The mother died on the eighth postoperative day 
of a B. luelchii bacteriemia. But the noniirotein nitrogen steadily rose 
to 120 mg. per cent two days before death, the urine contained occult 
blood and two-plus albumin and Avith decreased urinary output. In 
addition to her infection this patient undoubtedly had a severe trans- 
fusion reaction which, of itself, may or may not have otheinvise caused 
death. There Avas no autopsy, and no re-cross-matching. 


Case 3. — Patient C. D. (No. 40-468), aged 26 years, entered the hos- 
pital tAvo Aveeks past term. The patient. Type AB, after a thirty-six- 
hour labor Avas delivered of a 9i/^ pound living baby by cespean sec- 
tion. Before the patient roused from the operation she Avas given 1,000 
c.c. of bank blood, Tyiie 0, and no immediate reaction Avas noted. 
Four hours later the temperature Avas 103° F, The urinary output aa'HS 
diminished and the nonproteiu nitrogen rose to 150 mg. per cent the 
day before death, which came on the eighth postoperative day. The 
urine contained tAVo plus albumin, 15 to 20 red blood cells per high 
power field and granular casts. 

Essential Pathologic. Findings. — Gross: Liver: Weight 1,750 Gm. 
Liver shoAved on cut section focal areas of hemorrhage and congestion 
in the area of the central A^ein. Kidneys ; Each Aveighed 200 Gm. There 
Avas evidence of sAvelling, no evidence of infarction; cortex, caliees and 
pyramids shoAA'^ed no abnormalities. Microscopic: Liver : Focal areas ot 
congestion, degeneration, atrophy and necrosis of the lBer cell cores 
that appeared quite constantly about the central vein (see lig- )• 
Kidney; Most of the glomeruli shoAved little nioiphologie change, 
though the tuft was frequently shrunken, and Bowmmi’s spaces con- 
tained amorphous material in round pale bodies suggestive of lieniolyze 
red blood cells. The epithelium of the conAmluted tubules slioAve a 
mild degenerative (nephrotic) change. In the medulla, the coliec mg 
tubules Avere almost all filled by amorphous, granular or hyaline m 
terial. In some, red blood cells Avere present (Fig. 2). 


Case 4.— Patient M. S. (No. 40-4559), Type 0, aged ^ years, para i, 
grardda ii, entered the hosiAital about the thirtieth Aveek for a ces 
section because of a blood pressure of 180/105 mm. Hg and ^ 

siAm retinal hemorrhage. The first pregnancy had been , 

by hypertension of 180/100, two-plus lu-inary albumin anc ^ 
for primary uterine inertia. Immediately after the , „„ 

section she Avas given 500 c.e. of citrated Tjqie 0 bloo 
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Fip:. 3. Fi;r. I. 

Fig. 1. — Case 3, Liver, sliowing focal areas of congestion, Regeneration, .atrophy and 
necrosis about the central vein. (XlIO.) 

Fig. 2 Case 3. Kidnev, honiolvzcd red blood cells in the convoluted tubule.s. 

(X14ti.) 

Fig. 3. — Case 1. Kidney, hemoglobin casts in the kidney tubulc.=. (xllh.) 

Fig, 4. — Case 4. Liver. Thickening and stvelling of liver cord ccll.s, no areas of 
necrosis. (X140.) 
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followed by a chill and a temperature of 101.6° F. On the following 
day the patient was_ given 500 c.e. of eitrated blood from a Type 0 
donor with no reaction. Because the patient failed to get the usual 
benefit from the preceding transfusion, another 500 c.e. of eitrated, 
Type 0, blood were given five days later, and were followed by a chill 
and a rise in temperature up to 101.2° (rectal) from normal. Three days 
later 250 c.c. of eitrated Type 0 blood were given and repeated the 
following day, both without reaction. The patient gradually became 
jaundiced, the red blood count and hemoglobin fell in spite of the 
transfusions, and the nonprotein nitrogen rose to 200 mg. per cent 
when the patient died on the eleventh postoperative day. Urine showed 
albumin 2- to 3-plus, red blood cells, and hyaline and granular casts. 
There was the usual depression of fluid output which was returning 
just before death. 

Pathologic. Report. — Gross: Liver: Normal size, firm in consistency, 
smooth, and on cut section showed a jmllow homogenous appearance. 
Kidneys: Approximately two times normal size. Weight of both 500 
Gm. Capsule stripped easily and displayed smooth surface, mottled in 
appearance. On cut section these mottled areas could be seen in the 
cortex. Microscopic: Kidney: H and E stains showed marked tubular 
degeneration. There was marked granularity and swelling of the cells 
of the proximal convoluted tulmles, with hemoglobin casts found in both 
in the convoluted tubules and tubules elsewhere (Fig. 3). Liver: There 
Avere no Avell-defined areas of engorgement or thrombosis of the sinusoids, 
and there Avere no definite areas of liver cell necrosis (see Pig. 4). 


DISCUSSION 


It has been our experience that transfusion reactions are common in 
pregnancj’’ and the puerperium. A number of cases from the literature 
are presented Avhich are similar to ours. It is our opinion that a care- 
ful study of all transfusions in pregnancy Avill reveal a great number of 
reactions hitherto attributed to some other cause. 

In none of our fatal cases Avas a transfusion reaction recognized before 
death. This is unfortunate because Amluable determinations remained 
undone. One of our fatal cases (C. D.) Avas transfused before she had 
been roused from the operation and no chill aa'os observed. In tAAm of 
the others, the immediate reaction Avas not more severe than any numhei 
of ordinary transfusion reactions Avithout serious sequelae. This fact 
often is responsible for failure of physicians to recognize that the patient 
has received incompatible blood. 

In our series of 3,000 transfusions, the percentage of reactions, hot a 
mild and severe, Avas higher in the pregnant patients. Since all these 
transfusions Avere administered under similar conditions, it AAmuld appear 
that pregnancy presents certain phenomena Avhich make it more difficu t 
to transfuse safely. Among these phenomena, the folloAAung shoul le 
considered : 


1. Anemias of pregnancy or those resulting from abortions • 
to errors of gi’ouping through “pseudo-agglutination. " e 
an anemic myocardium due to a seAmre rigor superimposea up 
creased blood volume may result in a fatality. 
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2. Infections, as seen in puerperal sepsis, have long been Icnown to 
carry a high percentage of reactions. 

3. Patients with kidney damage, both glomerular and tubular, also 
have a high percentage of reactions. This applies to the toxemias of 
pregnancy. 

4. Atypical agglutinins have recently been shown to cause severe or 
even fatal reactions. It has also been shown that in pregnancy the pro- 
portion of patients with these agglutinins is unusually high. 

One or more of these factors may be present in a given case. Only 
by early recognition of the reaction can the cause of the incompatibility 
be determined. An investigation in a suspected case of incompatibility 
should include the folloiving tests : 

1. Re-cross-matching of the original blood samples, using the method 
of Levine.^® 

2. Re-cross-matching following the reaction. If no incompatibility is 
found, it may be that the agglutinin is absorbed bj^ the donor’s blood. 
Or an agglutinogen may be absorbed bj'" the recipient’s blood. A re-check 
in four days or more mil reveal the error. 

3. Determine if the Rh factor or subgroups of A or AB are respon- 
sible, if this is possible. 

4. Careful check of apparatus, methods of collecting and adminis- 
tration, and titers of test sera. 

5. Daily examination of the urine for microscopic and occult blood. 
Icterus index, serum bilirubin and Hb determinations, accurate fluid 
summaiy, and frequent temperature and blood pressure readings. 

Certain implications are apparent from the foregoing. The indis- 
criminate giving of blood in pregnancy is deprecated. We hasten to add 
that we do not condemn the use of transfusions in pregnancy. We recog- 
nize it as one of our most valuable therapeutic weapons. Occasions 
arise where the urgency for lilood is so great that atypical reactions can- 
not be considered. But oftentimes in cases of mild sliock with moderate 
blood loss, in the toxemias of pregnancy, and postoperatively, intravenous 
glucose or plasma may serve the same purpose with less danger. In any 
ease where time permits, every precaution should be taken to detect in- 
compatibilities. The usual cross-matching should be replaced by the 
centrifuge method of Levine,’® in which the patient's serum and donor's 
cell suspension are incubated for thii’ty minutes at 37° C. and then cen- 
trifuged at low speed (500 r.p.m.) for one minute and read as in the 
usual Landsteiner method. The laboratory should be notified that the 
patient is a “pregnancy case'’ and should take special care in the selec- 
tion of donors. The alkalinization of the urine to prevent the precipita- 
tion of acid hematin in the kidney tubvdes has been found helpful and 
should be used. In the toxemias, potassium bicarbonate is suggested. 

The phenomenon of sensitization of the mother to the fetus brings out 
some interesting speculations that may be of greatest importance and 
which require further investigation. 

In his book on Abortion, Taussig--' states that a tendency to abortions 
has been observed where there was a difi'eroncc in the blood groups of 
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husband and -wife. Levine, Katzin, and Burnham^® in their discussion 
on the possible bearing of iso-immunization on the etiology of erythro- 
blastosis fetalis, mention habitual abortions and premature death of the 
fetus in several instances. 

As long ago as 1905, Dienst^® touched on this phenomenon as a pos- 
sible cause of elcampsia. It is laiown that a woman, carrying a fetus 
which has inherited certain antigens from the father which are absent 
in herself, may become sensitized to her child. Chorionic villi Avith 
patent capillaries have been found in the maternal circulation. It is 
therefore not difficult to conceive of a series of blood transfusions in 
miniature in Avhich small amounts of fetal blood enter the maternal cir- 
culation. Levine and his associates indicate tliat antigens and antibodies 
may pass through the intact placenta. As the titer of antibodies in the 
mother rises, the reaction to fetal blood or fetal -antigen increases. The 
similarity of the liver and kidney pathology in eclampsia and in trans- 
fusion deaths is striking. The former may be considered a chronic con- 
dition, the latter an acute episode. Further investigation Avill determine 
whether repeated small transfusions of incompatible blood will cause 
thickening of the glomerular basement memlirane, Avhich is the one dis- 
tinguishing renal lesion in eclampsia.® 

CONCLUSIONS 

1. The pregnant or puerperal woman is more susceptible to all tj^'pes 
of transfusion reactions. 

2. In a series of 3,000 transfusions there were 12.7 per cent reactions. 
In 396 transfusions given to obsteti'ic patients, there were 20.9 per cent 
reactions, Avhereas there were reactions in only 11.4 per cent of the non- 
pregnant eases. Of all the obstetric patients transfused, 40.6 per cent had 
reactions, Avhile only 19.4 per cent of the nonpregnant patients reacted. 

3. From the material found in the literature, Ave feel that it is prob- 
ably safer not to use the husband as a donor Avithout special compatibility 
tests. HoAvever, in our series the increased incidence of reactions AA^as 
not significant. 

4. Four severe transfusion reactions are reported. All occurred m 
association AAUth pregnancy, and there Avere tAvo deaths Avith autopsjL 

5. Except in emergencies, the selection of donois should be made Arith 
special care and -the patient prepared for transfusion bj^ alkalinization. 

6. A procedure is suggested for investigating suspected cases of trans- 
fusion reaction. 

7. The phenomena underlying the increased incidence of transfusion 
reactions in pregnancy have been shoAAui to cause erythroblastosis fetahs 
and may produce certain toxemias of pregnancy. 

AVe wisli to thank Dr. AVilliam C. Stude for the use of one of these CJwes and 
Dr. Grev Jones for the use of a case and for his helpful suggestions. AA e a s 
wish to thank the Department of Pathology for their cooperation in this work. 
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Ernst, S.: Contribution to the Pathology of Arcuate and Bicornate Uterus, 

Zentralbl. f. Gjmiik. 65; 551, 1941. 

The author reviews the literature on pregnancy in the abnormally formed uterus 
and presents a detailed study of 19 such case.s. He finds that exclusive of unfavorable 
position, poor contractions, and early separation of placenta there may be expected 
with great regularity many unusual conditions affecting the fetus, such as amputa- 
tions and developmental defects as well as all possible malformations of the placenta. 
The peculiarities of placentation are attributed to faulty implantation. Hyperemesis 
Or pre-eclampsia often occurs. The increased incidence of toxic conditions in as- 
sociation with uterine anomalies is attributed to a more or less generalized con- 
stitutional weakness of the pregnant woman. 


R. J. Weissman. 



POSTOPERATIVE HORMONAL THERAPY TO SPARE 
REMAINING OVARIAN TISSUE^* 

W. Duncan Owens, M.D., Miami Beach, Pla. 

T T HAS always been, and still is, my practice to treat ovarian tissue 

in a conservative manner when jiossible. There has never been, how- 
ever, any hesitation at sacrificing an ovary, the adequacy of ivhose 
blood supply I questioned in the least. 

In 1932 I realized with concern and dismay that in an appreciable 
and increasing number of young women it had been necessary for me 
to remove their remaining ovarian tissue. Since that time, accurate 
records have been kept of all such cases that came under my care. In- 
cluded in each record is a follow-up for not less than six months in all 
cases and for years in many cases. 

During the year 1932 pathology was encountered in 7 women which 
required excision of one ovary with or without some procedure, such as 
resection, enucleation of a single cyst or puncture of multiple cysts on 
the other ovary. Subsequently 3, or 40 per cent, of these women re- 
quired, because of acute and incapacitating pain, removal of all remain- 
ing ovarian tissue at a second operation. In each instance, at the first 
operation, one ovaiy had been excised and the other resected and sutured 
with plain catgut. Within that same year 6 women who had been oper- 
ated upon by others, lost, in my hands, their remaining ovarian tissue. 
The record in each of these cases Avas obtained and carefully studied. 
In all of them, one ovary had been removed and the other ovary had, no 
procedure in 1 case, puncture for multiple cysts in 1, enucleation of a 
single cyst in 1, and resection and continuous suture Avith catgut in 3. 

The procedure applied to the ovarian tissue alloAved to remain at the 
first operation must have been faulty, not only in my hands but in the 
hands of others. Since in all 3 of my cases and in 3, or one-half, of the 
others, the resected OAmry had been sutured Avith catgut, it Avas decided 
to abandon that procedure in favor of enucleation or multiple puncture 
Avhenever possible. When necessary to resect, bleeding points Avould be 
tied individually. 

In 1933, of 9 Avomen from whom one ovary Avas I'einoved, some pro- 
cedure Avas necessary upon the other ovary in only 7. But subsequenllA 
of these 9 Avomen 3 required a second operation for remoAml of remaining 
oAmrian tissue. In 1 of them nothing had been done to the second ovai.A 
AAdrile of the others 1 had been subjected only to multiple puncture and 1 
had been i-eseeted and indiAudual bleeders tied with catgut. During this 
year, it Avas necessary to remoAm remaining ovarian tissue from 8 AAumen 

’Read at the Forty-First Annual Meeting of the Chattahoochee A^'nllej Medical As 
sociation, Jacksonville, Fla., Aug. 1, 1941. 
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whose initial operation had been done by others. In all of these one 
ovary had been removed and the other liad, no procedui'e in 2 eases, mul- 
tiple puncture in 3, and resection Avith continuous suture in 3. 

There still seemed to be some fault in the technique. It 'was decided 
to try a careful decortication A\ith control of bleeding by pressure from 
hot packs and only to resort to any other procedure Avhen absolutely 
necessary. 

In 1934, of 10 Avomen A\’ho lost one OA'ary, the aboA^e pi’oeedure AA^as 
done upon the other ovary in 7 instances, no procedure in 2, and resec- 
tion Avith individual ties in 1. Of these 10 cases, 3 came to subsequent 
remoAml of remaining OAmrian tissue: at first operation 1 had no pro- 
cedure, Avhile 2 had been decorticated. During this year remaining 
ovarian tissue Avas removed from 6 Avomen Avhose first operation had 
been done by others. In 1 of these, both ovaries had been resected and 
contiimously sutured, Avhile in the other 5, one oAmry had been re- 
moved, and the others had, no procedure in 2 cases, multiple puncture 
in 1, and resection Avith continuous suture in 2. 

Changing of technique had resulted in only a 10 per cent decrease of 
an altogether too high percentage of patients requiring removal of re- 
maining ovarian tissue. In 9 of 26, or 35 per cent, of my eases and in 
20 eases of others this had Ijeen necessary. In 7, or 25 per cent, of these 
29 cases, nothing had been done to the second ovary and in the 2 cases 
in my series eertainl}’-, and presumably in the other 5 cases also, the 
blood supply to the ovary had not been knoAvingly intei'fered AAdth. 
Careful study of the history of these 29 cases, all betAveen 19 and 36 
years, revealed the folloAving interesting facts : 

1. In all cases symptoms of increasing-in-size masses, ranging from 
local discomfort and a sense of heaviness to a dAill ache to actual pain, 
first appeared in from four Aveeks to not longer than five months after 
their first operation, and became seAmre enough to require operathm 
relief. 

2. In none Avere noted symptoms of hypo-oAmrianism. 

3. In 20, or 70 per cent, menstruation Avas as regular as formerly. 

4. In 6, or 20 per cent, menstruation Avas more frequent. 

5. In 3, or 10 per cent, menstruation aa'os less frequent. 

6. In 17, or 60 per cent, amount or length of floAV Avas unchanged. 

7. In 7, or 25 per cent, amount or length of floAv Avas increased. 

8. In 5, or 15 per cent, amount or length of floAV was decreased. 

9. In 3, or 10 per cent, dysmenorrhea was greater than formerly. 

10. In 12, or 40 per cent, there AAms hemorrhage, old or recent, into 
a simple cyst Avhile 17, or 60 per cent, AA’^ere simple serous cysts. 

It seemed remarkable that these cysts should cause actual pain since 
simple cysts are not usually painful. Here it is Avell to recall that all 
patients developed pain in not more than five months. This rapidity of 
development, perhaps, accounts for the pain. It also seemed fairly evi- 
dent that the deAmlopment of these cysts Avas not due entirely to scar- 
ring of the cortex. It appeared distinct^ AAmrthj^ of note that, although 
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these cysts developfed rapidly, there was little or no suggestion of a 
deficit of, or interference ivith, ovarian hormone. It, tlierefore, was 
reasonable to assume that the remaining ovarian tissue had taken over 
all ovarian hormonal duties. It might be argued that these duties had 
been gradually shifted since one ovary presumably had been faiily slow 
coming to be of so little value that its removal was indicated. This, how- 
ever, is not histologically so, because it is a rare ovary that has not some 
useful areas in it. The sudden operative elimination of even small func- 
tioning areas would, thus, cause an immediate burden to be placed upon 
remaining ovarian tissue. It occurred to me that we might ease dovui or 
“spare” this sudden call for an all-out effort on the part of depreciated 
ovarian tissue by giving a supply of hormone in the form of estrogenic 
substance. It was and is conceded generall}^ that increased work of a 
human organ requires greater blood supply than nonnally. Cyst for- 
mation in an ovary whose blood supply has been interfered vath is well 
known and is seen all too often following a salpingectomjL That estro- 
genic substance might not only supply additional hormone but might 
also cause increased lilood supply to remaining ovarian tissue was hoped 
on the basis of 2 then recently observed eases. Both of these women had 
lieen operated upon elsewhere years previously, losing all of one ovary 
and a part of the other. Several years had passed for each of them be- 
fore menopausal symptoms appeared. When menopausal sjunptoms ap- 
peared, they were so severe that it had taken huge doses of estrogenic 
substance to relieve them, one patient having been given 48,000 imits in 
one week and the other 60,000 units in eight days. Pain, rapidly increas- 
ing, and a very tender e 3 "stic mass in the pelvis caused me to operate. In 
each patient was found an ovarian cj^st distended vith fresh hemorrhage. 

Believing that moderate doses of estrogenic substance could, at the 
very least, do no harm, it was decided that each patient who lost a con- 
siderable part of her ovarian tissue should be given estrogenic substance 
according to the following program : 2,000 units of estrogenic substance 
in oil to be given intramuseularlj’’ at a single dose each week when not 
menstruating; first dose eight daj'^s after operation; postmenstrual dose 
five daj"s after cessation of flow. Because, in the 29 cases studied, symp- 
toms began invariably within the first five postoperative months this pro- 
gram was to be continued for six months postoperativeljL Each patient 
falling into this group has had a minimum of postoperative pelvic exami- 
nation at about six weeks, about three months, about six months, and 
about eveiy six months thereafter -when feasible. Those in whom anj'^ 
pathology was found were examined more frequently", immediatelj" pre- 
menstrually, immediately" postmenstrually", and intennenstrually". 

This report includes all cases from January", 1935, through December, 
1940, with follow-ups through June, 1941, a total of 57 women, varying 
in age from 18 to 34 3 "ears, whose pathology required removal of a pait 
of their ovarian tissue. To state it in other words, all these 57 vomen 
retained part, but not all of their ovarian tissue. When the blood supp y 
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to an ovary was questionalile that ovary was removed. Procedures fol- 
lowed upon remaining ovarian tissue were : 44 decortications, T enuclea- 
tions of single cysts, 5 multiple punctures, 18 resections with interrupted 
suture or with individual ties of bleeding points; a total of 74 procedures 
in 57 patients. This discrepancy is accounted for by the fact that, in 17 
instances, only a part of both ovaries was removed but that part alwaj^s 
equalled at least half of the ovarian tissue. 

In only 2, or Si/o per cent, of these 57 women was postoperative pathol- 
ogy found. Neither of tliem has required operation. In a 19-3mar-old 
girl with pelvic inflammatory disease, somewhat more than one-half of 
each ovary was resected and bleeders tied individually; both tubes and 
appendix wei'e also removed. Twenty-nine days postoperatively, at what 
proved to be three days premenstrually, she complained of pain in the 
left lower quadrant of the abdomen radiating to the back and rectum. 
This pain was descrilied as a severe ache, continuous and udthout nausea. 
Pelvic examination the same day disclosed only a tender mass, 4 cm. in 
diameter, lying quite low in the left adnexal region but not in the cul-de- 
sac. She had received 3 doses of 2,000 units of estrogenic substance ; 
the next dose was due the same da}' and was given. This patient has 
been carefully watched during the ensuing four years and in June, 1941, 
the mass was no larger and she has been sj'mptom-free for more than 
three years. IMenstrual periods have occurred regularly at twenty-eight- 
day inteiwals and have lieen painless and unremarkable. Estrogenic sub- 
stance was given to her according to schedule until all pain ceased, at the 
end of eight months, when it was discontinued. Perhaps larger amounts 
immediately postoperatively might have prevented the fomation of this 
cyst. The other case was a 31-year-old woman from whom one multiple 
cystic ovary was removed three yeai’s ago, at the time of a total hj’^sterec- 
tomy; the other ovary which was sclerocystic was decorticated. Three 
months postoperatively she complained of a heaviness and aching in the 
right side of the pelvis. She had received estrogenic substance as 
planned. At examination only a tender mass, about 5 cm. in diameter, 
was found in the right side of the pelvis. Her pain ceased after seven 
months during which time she received estrogenic substance routinely. 
She still has a cystic mass, perhaps slightly smaller than originally, but 
remains entirely free from pain. 

During this six-year-peilod 47 women from whom others had removed 
part of their ovarian tissue have been seen. Of these, onl}'- 28, or 60 
per cent, required removal of their remaining ovarian tissue. The other 
19, or 40 per cent, presented themselves early upon the development of 
postoperative discomfort or pain and were treated with estrogenic sub- 
stance according to our routine except that in 6 cases the first 4 doses 
were of 10,000 units weekly. They have been carefully followed. In- 
crease' in size of mass ceased almost at once while pain and discomfort 
ceased in never longer than nine months. None of these 47 women had 
received estrogenic substance before consulting me. 

DISCUSSION 

GreenliilT states that “ Conseiwative surgery of the ovaries should be 
reserved for only a certain proportion of women under 40 years of age. ’ ’ 
"When he states, “In j'oung women it is far lietter to risk the necessity 
of another operation a few years later ” he implies that such 
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necessity is not infrequent. He® again states, “ an ovary should 

not be removed unless it is absolutely necessary, especially in a young 
woman. One can never tell when the remaining ovary may have to he 

removed ” Runge® found a 15.5 per cent incidence of cystic 

ovaries in 196 traced women of 345 from whom one ovary had been re- 
moved. If the remaining ovary was subjected to no procedure, and no 
mention is made of such procedure, his figure is lower than my 25 per 
cent in 29 eases, but still high. Other statistics of the incidence of cyst 
formation in remaining ovarian tissue have not been found. 

The incidence of 35 per cent in my present series of 26 eases, 1932 
through 1934, under various t 3 ’^pes of operative technique, maj'' seem high 
but, perhaps, other analj^’ses might find it just as high or even higher. 

SUMMARY 

1. Prom 1932 through 1934 varied operative technique was emploj’^ed 
in conservative ovarian surgerjL 

2. Changing technique resulted in onlj’- a small decrease in the inci- 
dence of rapid and painful cj'^stic formation in remaining ovarian tissue. 

3. During this three-year period, 9 of 26, or 35 per cent, of my cases 
required secondary operative removal of all remaining ovarian tissue. 
This was also neeessaiy in 20 other cases. 

4. In the six-year period, 1935 through 1940, with follow-ups through 
June, 1941, of 57 women who lost a part of their ovarian tissue none has 
required subsequent operation and onlj-- 2 have shown evidence of pathol- 
ogy of remaining ovarian tissue. This result is attributed to the routine 
postoperative use of estrogenic substance as described. This assumption 
is further borne out by the fact that operation has been avoided in 40 
per cent of other women who presented themselves Avith discomfort or 
pain from earl^^ postoperative cA^stic formation. 
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Of 432 operations on the Fallopian tubes for the purpose of sterilization, there 
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M'lLIilAM C. Henske. 



THE USB OP STILBESTROL IN THE MANAGEMENT 
OF THE MENOPAUSE 

Z. J. R. Hollenbeck, M.D., and P. J. Reel, M.D., Columbus, 0. 

(From The Department of Gynecology and The Gynecological Endocrine Clinic, 
College of Medicine, The Ohio State University) 

OINCE the introduction of stilbestrol,* there have been many some- 
^ what conflicting reports on its toxicity and the clinical response 
to its use. Nausea, as a sign of possible toxicity, has been reported 
variously as occurring in from none to 80 per cent of the cases treated, 
and vomiting in from none to 32 per cent of the cases.^ In the man- 
agement of the menopause, investigators have almost invariably re- 
ported a certain number of eases in which they were unable to relieve 
the symptoms with stilbestrol. The findings in the treatment of this 
group of patients are not in aeeoi-d with many of these repoi'ts. 

:material and method 

Our series represents 119 cases, of which 101 were at or beyond the 
menopause and 18 were younger Avomen with a diagnosis of hypo- 
ovarianism. Of the 101 patients in the menopause group, 67 were 
natural and the remaining 34 had a menopause induced by surgery or 
radiation. The 18 younger women included 11 cases which presented 
either continuously or cyclically, mild to moderately severe aj'^mptoms 
of secondary ovarian failure. These cases are included with the meno- 
pause group, bringing this to a total of 112. 

The clinical response in all patients treated was correlated Avith the 
systemic estrogenic response as revealed by the vaginal smear. An 
“adequate response” to therapy, as reflected in the vaginal smear, 
was sufficient to produce an absence of deep “atrophy” cells with very 
small nuclei, a marked diminution in the number of leucocytes and a 
preponderance of cornified epithelial elements. The smears Avere- inter- 
preted by the pathologist Avho Avas not aAvare of the identity of the 
patient or the status of therapy. Some patients receded only oral 
medication, others received the drug intramuscularly and still others 
by both routes, either singly or concurrently. The dosage of stilbestrol 
varied in the oral therapy from 0.05 mg. to 2 mg. daily and in the 
parenteral therapy from 0.1 mg. to 15 mg. per Aveek. The duration of 
treatm ent Avas from tAvo Aveeks to ten months. 

•The stilbestrol used in this study was furnished througrh the kindness of The De- 
partment of Medical Research, The AVinthrop Chemical Company, Inc. 
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MENOPAUSE 

This group of patients presented the typical menopause syndrome 
of hot or cold flushes, headaches, nervousness, dizziness, emotional in- 
stability, insomnia, and various vague aches and pains. In addition to 
these symptoms, 9 patients complained also of pruritus and dyspareunia 
which was associated with a senile vaginitis. Several of this group of 
patients had an associated hypertrophic arthritis which had responded 
favorably to previous natural estrogen therapy. One patient, with an 
involutional melancholia, who had not responded to as much as 100,000' 
I.U. of estrone each week, Avas well controlled with 1.5 mg. of stilbestrol 
by mouth daily. 



Pig. 1. — Photomicrograph (high power) of a typical menopausal vaginal sm^r, 
showing the oval squamous epithelial cells with large nuclei and many 
clear leucocytes. This smear was made from a woman who presented typical men- 
opausal symptoms. 
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Pig. 2. — Smear from the same patient after relief of the cor- 

therapj' showing an adequate response. Note the absence of leucocj 
niflcatlon of the squamous cells. 
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The results in the grouj) of menopausal patients can be briefly stated. 
In no case in which there was an adequate response in the vaginal 
smear was there failure to relieve the patient. 

MISCELLANEOUS 

This group included three 3 ’'oung patients with a secondary amenor- 
rhea which jirobablj'^ represented, in each case, a premature ovarian 
failure. These patients had failed to respond to pituitarj^ gonadotropic 
hormone and thju’oid therapjL Stilbestrol was used merely to produce 
estrogen withdrawal bleeding. This ivas accomplished several times in 
each case with oral doses varjdng from 1 to 2 mg. daily, for a period 
of from three to six weeks. These patients all noted a feeling of well 
being for the duration of stilbestrol therapjL 

One patient presented herself with a history and physical findings of 
a functional menstrual irregularity. She was flowing profusely at the 
time of her visit. In an effort to stop the bleeding, she was given 1 mg. 
of stilbestrol intramuscularly and 1 mg. orally for six days. She re- 
ported that the bleeding stopped after 3 oral doses and that she had no 
further bleeding for eleven days. She did not return again to the clinic. 

One patient complained of severe headache associated with her men- 
strual periods. During one menstrual cycle she was given 1 mg. of 
stilbestrol intramuscularlj^ twice each week. She noted no improvement. 

Two eases of primary amenorrhea in women, aged 23 and 21 years, 
were studied. Both patients presented, on pelvic examination, an in- 
fantile cervicouterine ratio, and biopsy revealed an atrophic endome- 
trium. These patients were treated for seventeen and thirteen months, 
respectively. Tlie endometriums of both patients showed marked estro- 
genic response and the uteri approached adult size. The first patient 
menstruated 9 times without withdrawal of stilbestrol, and the second 
patient menstruated only 3 times, once apparently spontaneously and 
twice only after stopping the medication. The dose of stilbestrol in 
these cases was 1 mg. twice weekljq parenterally, and 1 mg. daily by 
mouth, respectively. 

The last patient in this group was treated with large doses of stil- 
bestrol, as Lisser- has suggested, in an attempt to influence a marked, 
unexplained virilism. She received, within a period of 110 days, 158 
mg. intramuscularly and 41 mg. by mouth. No change was noted in 
her hypertrichosis, but there Avas considerable enlargement of the 
breasts; and the endometrium and Amginal mucosa shoived a marked 
estrogenic response. 

SIDE EFFECTS 

Nausea occurred in 23 patients. Three of these patients also immited. 
Six patients seemed to develop a tolerance to the drug, and as therapy 
was continued the undesirable effects disappeared. In some of these, 
the dose of the drug was decreased for a few daj’-s and then restored 
to its original amount. Nausea or nausea and vomiting were severe 
enough to demand discontinuance of therapy in 7 eases, or 5.9 per cent. 

Postmenopausal uterine bleeding occurred during treatment in tAvo 
eases. This Avas not troublesome, because it Avas possible to adjust the 
dosage so that no bleeding occurred and yet the symptoms were 
relieAmd. 

No other undesirable or toxic effects AA-ere noted. 
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CONCLUSIONS 

The estrogenic effect of stilbestrol is similar to estrone. 

The indications for the use of stilbestrol are the same as for estrone. 
Nausea and vomiting are apparently an individual idiosyncrasy. 
Some patients evidently develop a tolerance to this effect. 

The optimum dose is from 0.5 to 1 mg. by mouth daily and 1 mg. 
intramuscularly. 

Stilbestrol should be used only at the direction of a physician. 
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Seimeanu, A., and Adamesteanu, C.: The Pathogenesis of Perineal Pruritus and 

Its Treatment hy Epidural Injections of Magnesium Sulphate, Presse med. 47: 

1498, 1939. 

Within four and a half years the authors saw 51 cases of idiopathic perineal 
pruritus in 65,000 gynecologic consultations at a Hospital in Bucharest. Cases of 
pruritus of a known etiology are not included. 

Previously the authors had used local medications, autohemotherapy and physio- 
therapy. In this series all rebellious cases of idiopathic perineal pruritus were 
treated solely with epidural injections of 20 per cent magnesium sulfate. 

The writers maintain that perineal pruritus is a syndrome capable of being in- 
duced by a number of factors (endogenous and exogenous intoxications and endocrine 
disturbances) acting upon the sympathetic nervous system in general but chiefly 
involving the sacral sympathetics. These irritative factors produce an imbalanced 
and sensitive sympathetic system, localized by an altered psyche to the penneo- 
genital zone, normallj^ the location of voluptuous sensations. The psyche of the 
atfected individual becomes aware of the increased voluptuous sensations which are 
then interpreted as a pruritus. 

Tlie centripetal path of perineogenital sensation is the sacral sympathetics which 
probably exhibit a biochemic imbalance in their structure, characterized by a de- 
crease in the magnesium ion. 

The writers inject 5 to 6 c.c. of freshly prepared, sterile, 20 per cent solution of 
magnesium sulfate into the epidural space, using the Cathelin technique. Tlie pa- 
tient remains on the table for fifteen minutes after the injection. The injection 
is repeated every third day for a total of 4 to 5 times in the majority of cases. A 
few cases required as many as 8 to 9 treatments. 

The results are listed as follows: failure in 5 cases; 10 other cases had been 
observed less than six months and are not included in the final figures; in 36 other 
cases, observed six months to five years, 13 per cent evidenced mild recurrences at 
time of menses or following the use of coffee, while 87 per cent remained free of 
their perineal discomfort. / 


Clair B. Eolsoiie. 



Department of Practical Problems 
in Obstetrics and Gynecology 

COKDUOTEP BY WlBMAJI J. DiECKMANN, M.D. 


MENTAL DISORDERS ASSOCIATED WITH CHILDBEARING 
David A. Boyd, Jr., M.D., Indianapolis, Ind. 

(From the Department of Neurology and Psychiatry, Indiana University School of 

Medicine) 

(Continued from page IBS, January issue.) 

PSYCHOPATHIC PERSONALITY (WITH AND WITHOUT PSYCHOSIS) 

Ps^'chiatric classifications contain an ill-defined group termed "psy- 
eliopatliic personality” (older tei'm “constitutional psyclxopatliie infe- 
rioi'ity”) Avhieli embraces a host of personality deviations. Ordinarily, 
these individuals are not actually psychotic but the warping of their 
personality and diffieulties in adjustment are so severe as to warrant 
classification as almormal individuals. In this group have been placed 
those individuals whoso unstable, erratic, and impulsive behavior, emo- 
tional instability and antisocial attitudes bring them into conflict with 
established law and order. Some believe that the personality and emo- 
tional deficiencies are constitutionally determined; others maintain that 
unfavorable and emotionally warping influences in early years are the 
most important etiologie factors. Whatever the cause may be, the 
final personality pattern is unwholesome and poorly designed for social 
adjustment. Among the outstanding features of this personality pat- 
tern are selfish egocentricity, untruthfulness, disregard of the rights and 
opinions of others, cruelty, extreme self-assertion associated with a com- 
plete lack of foresight or ability to profit by past experience. Often 
these individuals are of normal or above average intelligence but still 
are unable to control their instinctive, impulsive behavior. 

The defects of this personality pattern are usually manifested in 
childhood or adolescence but sometimes do not become full.v apparent 
until eai’ly maturit.y when the individual is emancipated from parental 
dominance and protection. Often their limited capacity for adjustment 
does not become apparent until the increasing social and vocational de- 
mands of earlj'- adult .years exceeds their meager adaptability. When 
this occurs, tlie individual responds with violent, antisocial, selfish, and 
cruel reactions instead of utilizing more socially acceptable and mature 
methods. Pregnane.v and the responsibilities of parenthood ma.v suppl.v 
just this test of personality adequacy. In addition, sexual precoeit.v and 
indulgence are frequently noted in this peisonality type and extra- 
marital pregnane.v is of common occurrence. When these individuals 
become pregnant, either maritally or extramaritally, their behavior is 
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marked by the same impulsive and egocentric trends which have been 
demonstrated throughout their earlier years. Occasionally, the novelty 
of the first pregnancy may be sufficient to inhibit their instability 
temporarily but later gestations ivill disclose their psychopathic per- 
sonality organization. In response to severe strains such as pregnancy, 
these vulnerable personalities may break over into short, atypical psy- 
choses which fade out, leaving the umvholesome character pattern as a 
residual. For these individuals, pregnancy is another difficult life 
situation to which thej’’ react in their customary manner. 


Case 5. — A single woman, aged 24 years, gravida i, was admitted to a home for 
indigents because of inability to work due to her pregnancy. Physical examination 
revealed a normal pregnancy in the sixth month without evidence of associated or- 
ganic disorder. However, her conduct led to serious doubts regarding her sanity. 
She was extremely sensitive, easity irritated, and had temper tantrums without 
apparent provocation. At times she became unmanageable, showing a violent 
response to simple situations which could not be reasonably a cause of irritation. 
She maintained that the matron persecuted her and made life miserable and she re- 
sented everyone. For example, she became irritable when her room was not cleaned 
in the manner she desired and struck her roommate across the mouth although this 
girl was not bothering her. Her behavior at the dining table caused apprehension 
among her fellow lodgers because of her violent spasms of rage and recrimination, 
maintaining that they sucked their teeth and talked of their diseases and operations 
for the sole purpose of increasing her nausea of pregnancy. It was necessary to give 
her a single room and allow her to eat alone because of her surliness, ^^^^en another 
resident admired her pretty clothes, she became incensed because she believed that 
these remarks of admiration were an insinuation that she was a prostitute ‘ ‘ who had 
some rich, gray-haired old guy bu 3 dng her clothes. ’ ’ She locked herself in the bath- 
room and occupied herself with sewing, regardless of the inconvenience to others. 
When asked to leave the bathroom, she threatened to stab tlie matron with scissors i 
she were touched. These are only a few examples of the irritability, sensitivity, and 


explosiveness displayed by this patient. 

The history revealed that the above behavior was a continuation of her lifelong 
pattern. She was born in the South of a schizophrenic mother and shiftless, un®ta e 
father, and she learned early to respond to any untoward situation by antipa ij 
and violence. Wlien the patient was 10 years of age, the mother was sent to a nien a 
hospital and the child regarded this with equanimity for “my mother always a e^ 
me because my father loved me so much and was willing to do anything for me. 
At 12 years of age, she was placed in an orphanage for “my stepmother hate me 
because she was jealous of me,” but other information reveals that she was m 
corrigible, had temper tantrums and irritable outbursts and would not account or ler 
nightly absences from home. At 14 years of age, she was sent to the home o a 
uncle and her temper tantrums and erratic behavior soon caused a marita ^ 

“because he liked me so much that my aunt was jealous and hated me. e 
secured work as a housemaid, usually being discharged from her position a er 
two days. If the emploj'er made suggestions or criticized her, she beca,me ’ 

even quarreling with small children. She was frequently admitted to in igen i 
because of inability to hold a job. Between the ages of 19 and 24 j ears, sie 
admitted to hospitals at least five times for vague complaints an i ., 

which no organic basis could be found. It is not known when her sexua , 

began. "When she learned of her pregnancy she had a violent temper .. or 
drove her paramour away because he was a shiftless drunliard. 

Delivery was uneventful but the patient soon became difiicult i j 

talked sentimentally of the baby’s need for a mother and how beau i u j si 
clothe her. A moment later she would speak of her intention to ecome c 
star or a fashionable mannequin or to enter some other tj-pe o n or ' w * , 

obviously far beyond her abilities. She enjoyed making sarcas ic, cu i g 
about other patients, called them foul names and incited one agams i 
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that she might enjoy the quarreling that ensued. She maintained that she was 
only an average girl and had no idea whj" everyone was so “mean” to her. Accord- 
ing to the patient, her difficulties in adjustment were wholly on the basis of “mean- 
ness and silliness ’ ’ of all the other people in the world. A diagnosis was made of : 
Psychopathic personalitj' ; unstable, explosive, antisocial type. 

It is obvious that these women are incapable of wholesome mother- 
hood. Often they vent their hostility on the newborn child by rejection, 
inattention to its needs, or even by slapping and cursing the infant 
because it represents an obligation and responsibility. Treatment of 
these patients is ineffectual and punishment does not act as a deterrent. 

PSYCHONEUROSES 

The psychoneuroses resemble the psychoses in that they represent 
symbolic physical and mental expressions of underlying emotional prob- 
lems. They differ, however, in that they do not include a definite break 
with reality; the patient realizes that the disorder is in himself although 
he may erroneously believe the difficulty to be physical in nature and 
finally, although the sufferer may be incapacitated, he still remains a 
socially organized individual. Tlie symptoms of the neurosis have their 
genesis in some emotional dilemma in Avhich the individual is urged on 
by powerful instinctive, pleasure-seeking, selfish motivations and yet 
held back by moral and ethical obligations. Pregnancy and motherhood 
with all their inconveniences, responsibilities, and demands for unself- 
ishness are times of great vulnerability, especially for individuals al- 
ready possessing a neurotic constitution. 

The focal beginning of all neuroses is a state of anxiety; the precise 
type of neurosis depends on how the individual handles this anxiety. 
It may remain as a relatively pure “anxiety state” with such mental 
symptoms as apprehensiveness, states of panic or phobias such as fear 
of death, insanity, or impending catastrophe. Physical manifestations 
such as tachycardia, nausea, diarrhea, dyspnea, or dizziness are usually 
noted. Other patients will achieve mental peace by converting this 
anxiety into physical symptoms, such as anesthesias, paralyses, blind- 
ness, convulsions, etc., and this syndrome is designated “conversion 
hysteria.” Still others will avoid the basic emotional conflict by ob- 
sessively contemplating a substitute idea which is painful but not so 
distressing or disorganizing as the original problem, or find relief by 
carrying out some compulsive ritual; this reaction pattern is termed 

obsessive-compulsive neurosis. ’ ’ 

In the present series of cases the best single index of neurotic diathesis 
was the prepuerperal personality of tlie patient. Nearly everj* one had 
a history of lifelong neurotic traits. Some were weak, clinging, inade- 
quate individuals who always became disorganized when confronted vdth 
a difficult situation. Others were selfish, whining, querulous types who 
had temper tantimms whenever frustration appeared imminent. Still 
others were timid, apprehensive persons who had ahvays been unusuaUj- 
concerned with their physical, mental, or moral health. 

The neurotic patients in this series could be classified grossly in three 
groups if precise psychiatric diagnoses were disregarded and the cases 
studied from the standpoint of the genesis and form of their reaction 
pattern. In one group the neurosis appeared to be a natural outgrovdli 
of the patient’s personality deficiencies. These indhdduals were of a 
selfish, irritable, unstable type who were usually sexually and emotion- 
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ally maladjusted in their marriage. The neurotic symptoms appeared 
after the first delivery which was neither complicated nor unusual. 
These patients were never Avell thereafter, becoming irritable, petulant 
women with innumerable pains and a host of visceral disturbances. 
Usually there were episodes of extreme anxiety with fears of impending 
death, prolonged bouts of weeping and self-pity and disinterest in the 
home and children because of pathologic preoccupation with their ovti 
symptoms. Each ensuing pregnancy added an increment to the symp- 
toms until a pattern of chronic neurotic invalidism was established. 

Case G. — A married woman, aged 24 years, para ii, was admitted to the hospital 
six weeks after her second delivery. She had remained in bed since this delivery, wept 
frequently, had episodes of irritability, and complained of pain in nearly every part 
of the body. 

Physical examination revealed a well-developed, well-nourished woman. There 
was no evidence of ph 3 ’sical disorder and laboratory studies were negative. The 
patient was apprehensive and tense and made a constant effort to win the sympathy 
of the physicians and nurses. She complained of palpitation, numbness of the arms 
and legs, and pain in the back. Frequently she berated her husband, stating that he 
should not have allowed her to become pregnant, that he was not attentive enough, 
and that he preferred to be with other people rather than to attend to her needs. 
At times she feared that she had some incurable ' physical disease and at other 
times had a phobia of oncoming insanitjA There were many episodes of self-pity 
and weeping associated with a repetitious enumeration of her many symptoms. She 
found many excuses for her own shortcomings, stating that the second pregnancy 
was “just too much for me“ and “I should never liar'e been allowed to become 
pregnant wdth my womb in such bad condition.” When her attention was momen- 
tarily diverted by some entertaining event, she became interested, vivacious and 
friendly but relapsed a few moments later into her weeping, complaining behavior 
pattern. A diagnosis was made of: Psychoneurosis; anxiety hysteria. 

The family history was negative for any mental abnormality. The patient was the 
youngest of eleven siblings and was petted and waited upon as the baby of the 
family. The menarche occurred at 12 years of age; the menstrual periods were 
painful and associated with nervousness and irritability. She completed high schoo , 
was a popular girl, and always had many friends. At home she was dictatoria , 
disliked anyone who disagreed with her, and was always dissatisfied although she was 
given luxuries bejmnd the familj’ means. She loved to dance, to attend social func 
tions, and to be entertained and demanded expensive, fashionable clothing. IVlien 
ever her wishes were not immediatelj' granted, she had a bout of weeping and e 
pression or else became disagreeable and sarcastic. After completing school s le 
worked as a clerk for a short time but left this work to remain at home where ot lers 
w'ould wait upon her. 

She married at the age of 21 jmars to a steady, dependable man who gar e ler 
everything possible within the limited means of his small salarj-. The rst preg 
nancy occurred shortlj' after marriage and her health was excellent throng iw ges a 
tion. The deliverj' was difficult and required instrumental assistance. er pos 
puerperal convalescence was verj' slow, and she had many complaints wit i no ap 
parent organic basis. , 

The second impregnation occurred two j'ears later and vas contrary to 
patient’s washes. As soon as she learned of the pregnancy she became ^ 

and irritable and complained of pelvic pain, faintness, dizziness, and pa pi a 
the heart. After the second deliverj’^, wdiich was easy and uneventful, her sy^P 
came innumerable. She refused to leave her bed, was careless and is lei e ® 
appearance, and wept when confronted with "any household task. It fprpst 

sary to send the children to the grandparents because of her neglect an j-i,’ 

and the husband had to do the housework and cooking. She complaine cons 
of her sj’mptoms and became indignant if the family would not listen jm 
them of callousness, sobbing that they had never done anything for her. pi 
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uncontrolled laugliing and weeping occurred. Numerous physicians were in attend- 
ance, the patient discharging each one as soon as he suggested that she had no 
physical disorder and should resume her domestic duties. 

In the hospital the patient was unable to sleep and complained constantly. With 
psychotherapy she slowly gained insight into lier selfisliness and the defensive aspects 
of her illness. She soon was able to face the fact that her illness was not physical 
in origin but was reallj’ an elfort to avoid the monotony and responsibility of an 
adult maternal routine. She was discharged after one month of hospital residence. 
Three years later the husband wrote that his wife was “a changed woman — ^perfectly 
healthy and interested in her home and children. ’ ’ 

The second group included those individuals of an unstable personal- 
ity who were able to make a fair life adjustment until confronted with 
some puerperal problem or conflict with which they were unable to 
cope. In this group were such cases as hysterical convulsions and 
chorea in a timid, dull single girl who found herself pregnant, and 
prolonged hysterical stupor in an unmarried woman after several bun- 
gling, painful attempts at abortion. The following case illustrates the 
development of such a syndrome ; 

Case 7. — A. married woman, aged 20 j-ears, para i, gravida iii, was admitted to the 
obstetric ward because of pain in the right lower quadrant of the abdomen, nausea, 
chills, and sweating. These symptoms began on the day of admission but the 
patient had been “nervous” throughout gestation. The first pregnancy terminated 
in a normal delivery; the second ended with miscarriage at tliree months. 

Physical examination disclosed a well-developed, well-nourished woman who was 
not acutely ill but whose facial expression indicated great pain. The blood pressure 
was 115/80. Further examination was negative except for pregnancy nearly at 
term. Urine examination revealed a trace of albumin and numerous white blood 
cells but other laboratory studies were negative. 

On the second day after admission, the patient had a convulsive seizure with 
twitching of the mouth and dorsiflexion of the head and spine. This attack was 
synchronous with the onset of labor. Six hours later there was another convul- 
sion of five minutes’ duration, the patient assuming the opisthotonos position. 
After one minute of rela.xation, a similar seizure o.ccurred lasting seven minutes. 
During these attacks there was marked respiratory embarrassment and cyanosis. A 
short time later the uterine contractions ceased and no further convulsions occurred. 
Repeated examinations failed to reveal any evidence of a toxemia of pregnancy. 

Psychiatric examination revealed a cheerful young woman who appeared to be 
in good physical condition. She was not very intelligent and her reactions suggested 
that she came from a low socioeconomic and cultural group. The patient had been 
reared in a small town in a strict, religious environment and was taught that sexual 
transgression was the greatest possible sin. At the age of 17 years she had a sexual 
relationship (the patient stated that she had been raped) and soon discovered that 
she was pregnant. The father of the child treated the matter as a joke, told 
everyone about it and finallj’’ decamped, leaving her the object of scorn and ridicule 
throughout the community. When she informed her father of the pregnancj’, he 
ordered her from the home. She went to another town, in a state of anxiet}' and 
tension, and entered a hospital for delivery, telling numerous protective falsehoods. 
The delivery -was uncomplicated, but the child was deformed, having a mj'elo- 
encephalocele, spina bifida and talipes. She regarded this as God ’s punishment for 
her sins. After discharge from the hospital she was desperate, fearing to return 
home with a sick, deformed child. She left the child on a doorstep, excusing herself 
by thinking that it would get more medical attention in this way. The baby was 
traced to her by the footprints and a greater scandal occurred, and she was brought 
to trial for child neglect and desertion. Although acquitted by a kindly judge who 
felt that she had already suffered enough, her unpopularity in the community only 
increased. The child was a constant care but its death at six months seemed to 
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her to be the tinal payment for her sin and guilt. She became highly hj'sterical, 
fainted many times, and “jerked all over.” 

A short time later she married and, although she loved her husband, she was 
sexually frigid. She became an invalid and each time she saw a picture of the 
dead child she fainted or had screaming spells, usually being ill for several days. 
There seemed to be no way of reaching peace and happiness at home, and she could 
gain relief from her feelings of guilt only' by' going to church and praying for 
hours for forgiveness and another child. These reactions were intensified when her 
second pregnancy ended by miscarriage. 

During the present gestation she was obsessed by a constant fear that God would 
punish her by' great pain or even death. In addition, there w'as a tremendous fear 
that this child would be malformed as her culminating punishment. When she 
came to the hospital she was uncomfortable and frightened because of cystitis of 
moderate severity'. With the onset of labor, her underlying anxieties became un- 
bearable. She stated that she became overwlielmed when these intolerable feelings 
of tension and fear reached a certain intensity and these emotions were then trans- 
formed into a convulsive seizure. 

Psychotherapy' of an explanatory and reassuring type produced a rapid and satis- 
factory improvement. After unburdening herself of her fears and feelings of guilt, 
she was able to look forw'ard to delivery with confidence and tranquillity. No 
further abnormal behavior occurred, and she was discharged from the hospital after 
five days of residence. She delivered a healthy child at home and was apparently 
a cooperative patient except for one or two ' ‘ slight spells of nervousness. ’ ’ Her post- 
partum course was uneventful except for recurrent pyelitis but no further neurotic 
manifestations occurred. A diagnosis was made of: Psychoneurosis; conversion 
hysteria. 

This group also included women who tvere confronted with a difficult 
economic situation complicated further by repeated pregnancies. After 
seven or eight pregnancies their physical reserve was depleted, their 
socioeconomic status precarious and their life one of drudgery' and con- 
stant attendance to an ever-increasing family. Another pregnancy 
served as the final straw, the patient developing a psychoneurotic illness 
in the face of this intolerable situation. 

The third group included highly' complex neuroses which were the 
expression of deep emotional conflicts and attitudes of guilt due to the 
sexual aspects of the pregnancy. The phy'sical and phy'siologic disturb- 
ances of gestation appeared to play' no role in the genesis of the sy'ii- 
drome. Rather, the conception and delivery' of the child seemed to have 
a deep psychologic significance and revived latent conflicts and problems 
W'hich usually' were concerned with sexual sin, guilt, and distorted emo- 
tional attitudes of childhood y'ears. 

Case S. — A married woman, aged 29 years, para ii, was admitted to the hospital 
one month after the second delivery- because of suicidal gestures and two murderous 
assaults upon her son, aged 4 years. The last delivery, occurring in the * 

month of gestation, was uncomplicated and the hospital course was uneventfu . le 

infant died after one day. While in the obstetric ward, the patient appeare e 

pressed, refused her medications, and insisted on leaving on her ninth day. 
mained in bed at home for two weeks and often spoke vaguely about the aut ion les 
coming for her. The episodes of weeping became more frequent, and sie 
herself constantly-, stating that she had caused the miscarriage by oremor'. w 
next few days she refused to eat, had persistent insomnia, and cut up ropes m 
which to hang herself, although she made no actual attemps. On one occasion s 
locked herself in the bathroom and threatened to drink poison; once s le s oo 
fore her husband and drew a cord tightly about her neck but released it w len s le 
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gan to strangle. Shortly before admission she suddenly assaulted her son and the 
next day she again strangled him, the child being cyanotic and limp when the hus- 
band intervened. 

Physical examination revealed a well-nourished, stocky woman who was in ex- 
cellent physical condition. Neurologic and laboratory studies were completely neg- 
ative. The patient was shy, embarrassed, and somewhat depressed. She stated that 
she had lost all interest in life and everything seemed different and without meaning. 
Her gi'eatest concern was the fear that ideas might come to her to harm someone and 
that she might carry out these impulses. When she thought of the possibility of in- 
flicting some cruel injury upon others, she became terrified. These obsessive thoughts 
recurred constantly and caused her much anguish, the patient stating, “Doctor, my 
heart must be just full of murder.” She was afraid to return home lest she carry 
out these sadistic, compulsive urges. A diagnosis was made of: Psychoneurosis; 
obsessive-compulsive neurosis with secondary depressional reactions. 

The family history was negative for mental abnormality. The family were a 
lower class English group and had spent much time ‘ ‘ on the Dole. ’ ’ The father was 
a strong-minded, domineering individual who taught the patient to repress sternly 
lier own emotions and personality and accept whatever treatment her superiors dis- 
pensed. She spent much of her girlhood “in service,” was mistreated and abused 
but learned to accept it with docilitj' although she inwardly raged. Her sexual in- 
terests were early aroused but were rigidly repressed because she believed them to 
be sinful. All these factors contrived to make her timid, fearful, self-effacing, over- 
conscientious, and meticulous. At 17 years of age she was seduced or raped by the 
husband of her mistress. She was extremely frightened and felt guilty but was in- 
capable of defending herself and was afraid to tell her rigidly moral family. After 
repeated relationships she became pregnant and the employer forced her to have a 
criminal abortion. She became seriously ill, had a fever of 104° F., and was con- 
stantly obsessed by the thought: “I’ve murdered a child.” Later her employer 
resumed the relationships and she often thought of committing suicide because, while 
she resented his assaults, she was too timid to defend herself or to expose his be- 
liavior. 

At the age of 20 years, she married a stable, devoted man. He found her to be 
Sensitive, easily hurt, anxious, and always requiring encouragement and reas- 
surance. Her first pregnancy and deliverj' were uneventful. A few weeks after de- 
livery the thought suddenly came to her: “I might murder this baby.” She became 
frightened that she might have the impulse to strangle him and was afraid to be 
alone with the child. She spent her days on the streets with the infant in his carriage 
so that passers-by could stop her if she made a homicidal attempt. To her husband 
she complained of a choking sensation in the throat and intense nervousness and ex- 
pressed the fear that she could not “bring up the boy.” Several physicians were 
consulted because of “nervousness” but none ever asked why she was emotionally 
disturbed and each merely prescribed a mild sedative. 

The next pregnancy, four j’ears later, was planned. Severe nausea and vomiting 
occurred in the third month and she later complained of severe uterine pain and chok- 
ing. She frequently expressed the fear that she would ‘ ‘ lose the baby ’ ' before term. 
Mhen this actually happened in the seventh month, her feelings of guilt and responsi- 
bility were severe and painful. The belief that she had killed another baby was 
distressing, but it was soon replaced bj' the terrif 3 -ing obsessive fear that she might 
strangle her son. Finallj-, in two periods of mental unclaritj’, she actuallj- attempted 
to carrj- out this compulsion. 

Frolonged hospital residence with extensive psj’chotherapv and convulsive shock 
treatment produced a sati.sfactorj- improvement in this patient. It was felt that 
she was a vulnerable individual and that further pregnancies might precipitate an- 
other severe mental disturbance. 

The psyclioiieui’oses associated with childbearing are probably more 
nnmerous than our statistical tables would indicate, but the majority 
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are never seen by psychiatrists. Usually they drift into a chronic neu- 
rotic state and present a constant problem to the obstetrician. During 
gestation they have innumerable complaints and inexplicable symptoms 
and not infrequently demand therapeutic interruption of the preg- 
nancy. In the state of our present knowledge, such termination is un- 
justified. It will not cure the neurosis and may even aggravate the 
neurotic disorder because of associated feelings of guilt and remorse. 

The prognosis of the psychoneurotic patient will depend on her per- 
sonality assets and the psjmhotherapeutic treatment she receives. A 
fair number will make a spontaneous social recovery once the strain of 
pregnancy is removed, but the recovery rate will be materially increased 
by psychotherapeutic efforts on the part of the physician. Practically 
all these patients, whether recovered or not, will be able to live in the 
community, some as chronic neurotic invalids, others as unhappy, phys- 
ically uncomfortable “nervous” women. The neurosis is liable to re- 
turn or to be exaggerated by further pregnancies which add to the 
patient’s life burden. 

EPILEPSY 

Pregnancy may be related to epilepsy and its associated psjmhoses in 
two ways. In the first instance, pregnancy may occur in an epileptic 
patient and may improve, aggravate, or not affect the convulsive dis- 
order, but it is impossible to predict its effect in any given case.^®® The 
patient with a paroxysmal convulsive disorder, whether pregnant or 
not, is liable to episodic mental disturbances, such as psychic equiva- 
lents, posteonvulsive eonfusional states, etc. Occasionally, these mental 
disorders occur in the pregnant epileptic patient, but the psychosis_ is 
due to the parox3'’smal convulsive disorder, not to the pregnancy which 
acts only as an aggravating factor. 

The second possible relationship between these two disorders is when 
the initial convulsion occurs during pregnancy, marking the beginning 
of an epileptic syndrome. The convulsive disorder then runs its oivn 
course, sometimes marked by psychotic episodes and eventuating in in- 
tellectual and personality deterioration. Again, the mental disorder is 
a part of the convulsive syndrome, the pregnancy serving onl}’' as the 
precipitating factor. In both instances, it would be incorrect to ascribe 
any specific effect to the gestation inasmuch as all these mental dis- 
turbances are seen both in epileptic men and in women with convulsive 
disorder who have never been pregnant. 

Certain practical problems may arise in the pregnant epileptic pa- 
tient. A convulsive seizure occurring in late gestation may be incor- 
rectly diagnosed as eclampsia and unnecessarj'^ obstetric procedures in- 
stituted. A history of previous convulsive attacks and negative findmp 
of toxemia would suggest the correct diagnosis. Another difficult P™b' 
lem is presented by the patient whose epilepsy is severely aggravated 
by pregnancj’’ and whose mental deterioration seems to be accelerate 
by repeated childbearing. Sterilization is indicated^ if the patient s 
mental and nervous health is suffering severe impairment. Induce 
abortion for eugenic reasons is not justified in the state of our presen 
knowledge concerning the hereditary aspects of epilepsy. 

ACUTE SITUATIONAL REACTIONS 

Certain patients may display sudden excited, often violent, patterns 
of behavior which defy psychiatric classification in response to le a 
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psj'chologie situation caused bj^ pregnancy. These appear to be due to 
an increasing accumulation of tension and anxiety in relation to the 
situation with a sudden discharge of this energj’- in violent, disturbed 
behavior, often directed toward the injury of others. One type of reac- 
tion is the “Frenzy of Montgomery” of the older obstetricians. This 
occurs when the head sweeps across the pelvic floor and dilates the vulva, 
the patient becoming highly excited, cursing profanely at the physician, 
and being extremelj'- difficult to control, but within a few moments 
regaining composure and apologizing for her behavior. Another type 
is the explosive excitement, uncontrolled behavior, prolonged Aveeping, 
or impulsive efforts at self-destruction of the unmarried woman who 
finds herself pregnant. Similar types of uninhibited, excited behavior 
maj”- be manifested bj’- the married woman Avho fears another pregnancy. 
It is quite possible that some of the impulsive infanticides occur in this 
manner, especially in unmarried mothers who cannot face the stigma 
associated Avith return to their oAvn communities. The desertion of chil- 
dren, as shoAvn in Case 7, may occur on the basis of panic and despera- 
tion in the face of an acute, intolerable situation. These behavior pat- 
terns can often be better comprehended as understandable reactions of a 
desperate and frightened human being rather than as psychiatrie 
entities. Usually the disturbed behavior is of short duration, often dis- 
appearing immediately Avhen a solution for the situation is found. 

DIAGNOSIS 

It requires no diagnostic acumen to recognize the presence of a 
puerperal mental disorder but this gross diagnosis has neither thera- 
peutic nor prognostic value. For these purposes it is necessary to make 
an early and precise psychiatrie diagnosis and this is often difficult in 
an excited and confused patient because of the amorphous character of 
the reaction. In some cases a history of pi'evious attacks of mental dis- 
order Avith a description of the psychotic behavior and subsequent course 
may establish the diagnosis. The time of onset of the psychosis, Avhether 
gestational, puerperal, or postpuerperal, is usually of little diagnostic 
value. It has been shoAAm®® that certain mental disorders are most likely 
to begin in the first week postpartum, Avhile others more usually appear 
at the end of three Aveeks, etc. HoAvever, it must be realized that these 
figures are statistical aA^erages and are not a valid basis for diagnosis in 
an individual ease. 

The best method of reaching a correct diagnosis is by a minute study 
of the lifelong personality and a careful evaluation of the clinical psy- 
chiatrie picture, seeking for major trend patterns. The physician is 
prone to overvalue the less important symptoms of mental clouding and 
confusion and to make an erroneous psychiatric diagnosis of a toxic 
state. The greatest number of mistakes are made in diagnosing a ‘ ‘ to.xic 
psychosis” Aifiien, in reality, the confused state is merely masking tlie 
underlying manic-depressive or sehizoplirenic disorder. Ea^cu the pres- 
ence of a physical state of toxicity is not conclusive CA'idenee that the 
accompanying psychosis is a toxic delirium. Inasmuch as the Avhole plan 
of treatment, the problem of future pregnancies and the management of 
the patient after recoA^ery are dependent upon a correct diagnosis, it is 
essential to haA^e competent psychiatric consultation. 

PROGNOSIS 

The prognosis for recovery of liie avIioIc group of major jnierperal 
psychoses is about 70 to 75 per cent.®-’ This figure means only that 
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nearly all the manic-depressive and delirious patients and a few of the 
schizophrenics will recover. It is not correct to state that any puerperal 
case has a 75 per cent chance of recovery inasmuch as the actual chances 
are much less if she has a schizophrenic psychosis. 


TREATMENT 

The early recognition of the presence of a puerperal mental disorder 
is of greatest importance in the correct management of the case. Too 
often the attending physician unconsciously refuses to admit the exist- 
ence of a psychosis or allows the patient to drift into a deplorable condi- 
tion while he misleads himself with the naive and wistful hope that 
‘ ‘ cverjThing will be all right in a day or so. ’ ' Due to the constant over- 
activity, excitement and uncooperativeness, these patients rapidly be- 
come toxic, exhausted, dehj^drated, and malnourished with consequent 
prolongation of mental convalescence. 

The therapeutic efforts of the attending obstetrician should be directed 
toward the protection of both the mother and child from injury and 
attempts to improve the maternal physical health as rapidly as possible. 
Any infection or toxic condition should receive appropriate treatment. 
The patient should be placed in a .secure, screened, single room at once 
and constant nursing supervision be maintained to prevent suicide or 
escape. Everj’- effort should be made to avoid phj'sieal restraint by 
supplying adequate nursing service. Exhaustion should be prevented 
by the judicious use of sedatives, changing the drug frequently to avoid 
cumulative effects. The state of nutrition should be watched carefully 
and tube feedings instituted at once if sufficient nourishment is_ not 
taken. If dehydration occurs, intravenous infusions should be utilized. 
Blood transfusions should be used when indicated. Usually it is wise 
to place the baby on a feeding formula and to suspend maternal mam- 
mary function, inasmuch as it will be an exhausting pTOcedure to at- 
tempt to empty the breasts, and it is not safe to allow the infant to nurse. 

No specific therapy has proved to be of any value. Occasional suc- 
cesses have been reported with hormone therapy, but there is no vahu 
evidence of its efficacy and other physicians have been unable to dupli- 
cate the results. Some investigators, believing that an othermse asymp- 
tomatic infective process was causing the psychosis, have used mixe 
vaccines.®^’ This form of therapy probably has little value. 

Psjmhiatric consultation should be secured at the earliest possible mo- 
ment. Usually a more rapid convalescence will occur if the patien is 
transferred to a mental hospital where appropriate psycliotherapeu ic 
measures can be instituted. 


PROBLEMS OF MANAGEMENT 

The question of induced abortion is always raised in fbos® ^ 
which mental illness and pregnancy occur synchronous!}^. Ihis PI® 
is too frequently approached with little actual data and the dec^ 
made on the basis of the phjmieian’s personal predilection ' 

There is really onl}^ meager information on which to base cone • 
If pregnane}^ occurs in a patient already mentally ill, tlieie is •, 

of predicting the effect of this gestation; some patients ma}_s on « j. 
improvement, others become worse. No one can safely pie ic 
of abortion in these eases. Some patients may improi e w horome 

of pregnancy is removed; many remain the same, win e o i 
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worse. In 1933, Eobinsoii®- polled 95 British psychiatrists and an over- 
whelming majoritj^ believed that abortion in these cases was not justified. 
The same general opinion was held for those cases of mental disorder 
appearing during pregnancjL There appeared no conclusive evidence 
that the mental illness would be ameliorated by induced abortion and 
some felt that it might be made worse by the operative shock and emo- 
tional upheaval sometimes associated with this procedure. 

At the present time, the majority of physicians believe that abortion 
is justified only when the maternal phj^sieal or mental health is in 
jeopardy. There is little evidence proving that induced abortion has a 
therapeutic value in arresting the development of a mental disorder in 
predisposed individuals or those alreadj^ suffering from mild mental dis- 
turbances. Furthermore, the majority of puerperal psychoses spontane- 
ously progress to recovery without permanent psychic damage. The 
final decision will depend upon the individual case but a positive con- 
clusion should not be reached on the basis of a naive belief that an abor- 
tion will solve the emotional conflicts, terminate a psj^chosis (except an 
obvious toxic delirium) or prevent a mild mental disorder from becom- 
ing worse or possibly permanent. 

The question of termination of pregnancy in these cases is usually 
connected with the whole problem of induced abortion for eugenic pur- 
poses. It is usually argued that the child will probably be a mental 
misfit since the mother was mentally disordered. There is no valid 
scientific evidence that this is true. Our knowledge of the hereditary 
factors in the production of mental disease becomes less conclusive as 
we learn more about the factors of training, early environmental in- 
fluences and psychologic conditioning. In view of the chaotic state of 
our knowledge concerning these hereditary factors, it becomes obvious 
that no one can predict with any certainty as to the mental caliber of 
these offspring, and destruction of the unborn on the basis of guesswork 
and superstition cannot be justified. 

Whether these patients who have had puerperal psychoses should un- 
dergo further pregnancies often presents a difficult problem. Certainly 
no pregnancy should occur for at least two or three years after convales- 
cence from the mental disorder. The final decision should be reached 
only after consideration of all factors. Among these are the patient’s 
wishes and fears, her religious beliefs and possible feelings of guilt as 
well as all of the physical, physiologic, socioeconomic, and toxic factors 
which had etiologic significance. The type of psychosis from which she 
suffered will be of great importance in reaching a decision. Further 
pregnancies should not be permitted if a schizophrenic psychosis has 
occurred, klanie-depressive patients may have recurrent attacks of 
increasing severity, but cases have been reported with a psychotic 
episode in the first pregnancy and no further difficulty until the sixth 
gestation. Some psychoneurotic patients find their life load increased 
intolerably by repeated pregnancies and conception should be prevented 
before their meager caiiacity for adjustment is exceeded. On the other 
hand, if the patient has had a toxic psychosis, she may be able to with- 
stand further gestations without psychic disturbances if the physical 
status is improved. 

The patient’s attitude and wishes regarding further pregnancies 
should receive consideration. A patient who has had a puerjieral attack 
of mental disorder may be terrified at the prospect of anotlier preg- 
nancy. For these individuals, the marital life may become a torment 
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and the satisfaction and pleasure in sexual relationships ruined by the 
ever-present fear of pregnancy and its aecompanying psychosis. Contra- 
ceptive measures may be satisfactory if the patient is intelligent and 
reliable and if there is no anatomic contraindication. However, the 
fear of contraceptive failure may be sufficient to ruin the marital happi- 
ness and serve as a constant source of apprehension. Sterilization should 
be undertaken if absolute contraception is necessary. 

PRODROMAL MANIFESTATIONS 

A study of ease histories of puerperal psychoses reveals that usually 
warning signs appear during the gestational period. However, it is not 
always easy to evaluate the nervous reactions of a pregnant woman since 
many bizarre psychologic manifestations may occur without subsequent 
psychosis. Probably the liest single index is the attitude of the patient 
to her pregnancy and any changes in this attitude which may occur dur- 
ing gestation. An attempt to produce an abortion is indisputable evi- 
dence that she does not desire the pregnancy. This rejection may also 
be expressed by prolonged bouts of weeping, expressions of rancor 
against the husband, or b3" irritable references to the unenviable position 
of women in general and herself in particular. Other indications of an 
unwholesome mental attitude are irritability, prolonged temper tantrums 
with little provocation, and evidences of discontent. One of the most 
common symptoms is increasing tension with excessive anxiety and con- 
cern over trivialities, the patient becoming apprehensive and panicky 
without adequate reason. Piightiness, disconnection in thought and 
speech, unwarranted suspicions and the occasional production^ of ap- 
parently meaningless, and irrelevant ideas are to be regarded with con- 
cern. Probabl}'- the most serious manifestation is a progressive, sus- 
tained change in personality, especiallj’’ when it includes suspiciousness 
and withdrawal. Wide emotional swings from depression to elation may 
presage a manic-depressive episode. If the above manifestations are 
obvious and excessive, the phj'sician should consider the possibility of an 
oncoming mental disorder, especialty if the puerperium is associated 
with toxicity, exhaustion, or psychic shock. 

PREVENTION 

Modern medical opinion constantlj' emphasizes the treatment of tlie 
patient as a whole person rather than regarding him as a collection o 
malfunctioning organs operating in a social and emotional vacuum, ine 
modern obstetrician no longer considers gestation to be solely a pelvic 
phenomenon but is interested in all of the interrelationships of the who e 
organism under the stimulus of pregnancjL At the present time, o - 
stetrics has achieved a high standard in the phj^sieal care of patients, u 
insufficient attention has been given to the ps.ychic asptyts ot pregnane}^ 
The obstetrician is just as responsible for the prevention of menta i 
turbances in his patients as he is for the prevention of eclampsia. 

The present discussion has suggested that not all women have leac i 
a psjmhic and emotional maturity sufficient to withstand tiie impac 
pregnanej^ and motherhood. While the phj'^sician cannot proven 
marriage and impregnation of these individuals, he ..i 

purpose in two way^s: He can promote a better standard o 
hygiene for the. young women in his community so that , 

simultaneous emotional and physical maturity, emancipated , , 
pendence and unwholesome parental attachments, ready for a 
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sexual marital adjustment and motherhood. Second, he can refrain 
from suggesting matrimony and motherhood as a cure-all for personality 
disorders and neurotic disturbances. Marriage and pregnancy impose 
new burdens upon the individual rather than relieve him of his pre- 
vious disabilities and maladjustments. It would be more reasonable 
to advocate treatment of tlie personality disorder before exposing the 
already vulnerable individual to tbe strain of either marriage or preg- 
naney. 

No obstetrician would wish to supervise a pregnancy without evaluat- 
ing the cardiac and renal reserve and without knowing whether the 
pelvic outlet was adequate. He should be equally unwilling to bear 
this responsibility without some evaluation of the patient’s psychic re- 
serve. The initial history and all the subsequent discussions should be 
designed to supply answers to the following questions : What is her 
constitutional psychologic fitness for pregnancy and motherhood ? What 
personality disabilities does she have which are a source of danger? 
What are the social, economic, marital, and moral problems and con- 
flicts which confront her? What are her fears and anxieties? What 
is her real attitude toward this pregnancy and why does she have such 
reactions? Wliat are the factors in her past life that shaped her per- 
sonality — is the end result wholesome and capable of bearing stress, and, 
if not, how can it be understood and improved ? Such a liistory will also 
reveal previous neurotic and psychotic episodes as well as lifelong in- 
stability and inadequacy. If time, tact, and patience are emplo5’’ed, the 
answers to these questions will be fortlicoming, and it -will be possible 
to outline a therapeutic program. There should be ample opportunity 
for the patient to discuss freely her fears and problems. Often merely 
bringing out these difficulties openly will give considerable relief, and 
common sense advice from the physician will solve most of the re- 
mainder. However, he should avoid a too critical and autlioritative at- 
titude since this often makes patients either resentful and uncooperative 
or so ashamed of their prolilems that they avoid discussion. Rather, he 
should attempt kindly understanding and should help the patient to find 
better ways of meeting her problems. At times, more direct action will 
be necessary. For example, if the husband’s attitude or behavior is con- 
tributing to the unwholesome situation, the physician should not hesitate 
to discuss the matter frankly with him and attempt to enlist his coopera- 
tion. Whatever the problem may be, a wholehearted effort should be 
made to reach some solution before the time of delivery. Some problems 
inay present^ an insoluble dilemma, but the patient may still be helped 
by a frank discussion and a wholesome change in attitude toward the un- 
satisfactory situation. If this program is followed, the patient will ap- 
proach term with more confidence and stability and will be better able to 
withstand any untoward physical complications which may occur. 

The obstetrician has. shown that he is able to prevent most of the 
physical disasters of the puerperium. It is also his duty to assume an 
equal interest in the mental welfare of his patients, for as Gregory®® 
has observed, “A sunny room and plenty of fresh air are not going 
to prevent the outbreak of a psychosis if the relationship toward the 
_^|id the outlook for mutual respect and healthfulness are dai’k 
and humiliating. It is of little avail to give generous advice on the mat- 
ter of phj'^sical hygiene and keep absolutely quiet about rotten social 
conditions . . . our constant effort must be toivard the goal of better 
mental hygiene.” 
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Editorial 


The Perpetuation of Error 

' I ''HIS rather provocative title should call particular attention to 
the Chairman’s Address at the last meeting of the section on obstet- 
rics and gynecology of the American Medical Association.* The choice 
of subject is relevant and significant. Although the address may 
arouse favorable comment and likewise criticism, this should prove most 
desirable, and there is little doubt that the majority of thinking men 
will be in accord with the principles enunciated by Dr, Miller. 

Eri’oi's are common enough in every field of endeavor. It is their 
perpetuation which constitutes a soui’ce of danger. Dr. Miller calls at- 
tention to numeroiis repetitious errors committed daily in the pi'actice 
of our specialty, many of which are engendered by custom but for others 
he places the responsibility iipon the sacrifice of quality in many con- 
tribiTtions to medical literature. He feels very strongly that much 
of this can be traced to the insistent demands of department heads upon 
their often less mature staff members for “original research” articles. 
Many of these he claims are mediocre, digressive, and unsound; the 
conclusions which they present are insufficiently documented and in- 
adequately checked. These conti'ibutions in Dr. Miller’s belief perpetu- 
ate errors and false notions. Clothed as novelties, they, in addition, are 
readily seized upon by multitudinous lay writers who are flooding the 
popular magazines with their effusions. The latter may even mold 
public opinion bejmnd any control by the medical profession. 

The fallacious assumption that the results observed in animal re- 
search can be transmitted directly to human experiences in gynecic 
practice, is another persistent error pointed out by Dr. Miller, For 
example, confusion has been added to confusion by the multitude of 
hormone preparations exuberantly reported upon by a multitude of ob- 
servers. The impression is gained that, very freqiiently, these are sub- 
sidized by interested manufacturers, although it may be said in favor 
of the latter that their own ivell-conducted laboratories have added 
greatly to our knowledge in this field. 

An advance must be acknowledged in this trend to corrective meas- 
ures in diseases and disturbances of the female generative organs ^ 
from those of a purely mechanical character which dominated and sti 
dominate so much of gynecologic practice. The preservation of essen 
tial organs, in whole or in part, by the avoidance of radical pe mc 
surgery, unless definite pathologic evidence dictates the lattei eouise, 

♦Journal of the American Medical Association, September 13, 1941. 

350 



EDITORIAL 


351 


requires tliat more intimate knowledge of physiologic relationships 
which has so often been ignored in the past because of erroneous 
principles based upon insufficient knowledge. 

Dr. Miller’s critical attitude toward delivery service as conducted in 
many homes or in poorly equipped hospitals is well taken. However 
there is no immediate solution and it must be admitted that the experi- 
ences of many general practitioners in obstetrics are better than those 
of many hospital services. 

The general practitioners, especially in isolated communities, often 
far removed from modern hospital facilities, do not write in as boast- 
ing terms as do the urban specialists. Their results are good provided 
the initial make-up of the home-delivering doctor includes, as it does 
usually, integrity of charactei’, certain technical ability, requisite 
patience and sound judgment. 

We need not teach dual standards for home and hospital care. But 
the home delivei’y cannot at present be disregarded ; it is inefficiency 
which needs be set aside in both instances. The hospital must still con- 
tend with tendencies toward interference, over-zealousness and radical 
management of labor. 

Dr. Miller has spoken well and wisely. It remains for other teachers 
in this field to indicate the path of improvement and to eliminate what 
he so courageously describes as the perpetuation of errors in our particu- 
lar field of medicine. Unfortunately this is duplicated elsewhere in per- 
haps equal volume. 



Society Transactions 


AMERICAN ASSOCIATION OP OBSTETRICIANS, 
GYNECOLOGISTS, AND ABDOMINAL SURGEONS 

FIFIY-FOUBTE ANNUAL MEETING, TEE EOMESTEAD, 

EOT SPBINGS, FA., SEPTEMBEB 11, 13, is', 1941 

The following papers were presented: 

President’s Address. (Observation in the Art of Medical Illustration.) Dr. 
Frederick H. Falls, Chicago, 111. 

Gonadotropic Hormone Concentration in Emesis Gravidarum. Dr. F. J. Sehoeneek, 
Syracuse, N. Y. (For original article, see page 308.) 

Transverse Plication of the Rectum for the Reduction of Large Rectoceles. Dr. 

Walter T. Dannreuther, New York, N. Y. (For original article, see page 286.) 
Management and Outcome of Labor in 742 Women With Borderline Pelves. Dr. 
J. Bay Jacobs, Washington, D. C. (For original article, see page 267.) 

Malignancy of the Ovaries. Dr. Janies R. Goodall, Montreal, Canada. (For 
original article, see page 210.) 

The Treatment of Gonorrhea in the Female with Sulfathiazole. Drs. Dudley R. 

Smith, and Rogers Deakin, St. Louis, Mo. (For original article, see page 296.) 
Study and Management of the Cervix Before Hysterectomy. Dr. Henry L. Darner 
(by invitation), Washington, D. C. 

Granulosa and Theca Cell Tumors of the Ovary. Dr. D. Nelson Henderson (by 
invitation), Toronto, Canada. (For original article, see page 194.) 
Endometriosis. Dr. Walter R. Holmes (by invitation), Atlanta, Ga. (For original 
article, see page 255.) 

A Study of 104 Cases of Uterine Fibroids Associated With Arterial Hypertension. 
Dr. W. O. Johnson (by invitation), Louisville, Ivy. (For original article, see 
page 231.) 

Pathology of the Embryo and Abortion. Dr. A. K. Paine, Boston, Mass. (For 
original article, see page 245.) 

An Improved Method of Uterine Closure in High Classical Cesarean Section. 
Drs. Milton G. Potter, and Norman W. Elton, Buffalo, N. Y. (lor oiiginal 
article, see page 303.) 

Hysterectomy in Pregnancy, Labor and the Puerperhun. Dr. Gerald W. Gustafson, 
Indianapolis, Ind. (For original article, see page 221.) 

Occiput Posterior — ^A Normal Presentation. Dr. L. A. Calkins, Kansas City, Mo. 
(For original article, see page 277.) 

A Comparison of Thyroid Extract and Iodine Therapy in the Prevention of 
Toxemia of Pregnancy. Drs. Emmett D. Colvin, E. A. Bartholomew, and Y . 
Grimes, Atlanta, Ga. (For original article, see page 183.) 

Midline Episiotomy. Drs. J. P. Pratt, C. P. Hodgkinson, and C. E. Kennedy, 
Detroit, Michigan. (For original article, see page 292.) 
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Department of Reviews and Abstracts 

Conducted by Hugo Ehrenpest, M.D. 


Selected Abstracts 


Physiology of Pregnancy 

Bowman, Donald E.: The tTse of a Reducing Factor of Pregnancy Urine in the 
Diagnosis of Pregnancy, J. Lab. & Clin. iled. 24: 1072^ 1939. 

To obviate time and expense, a chemical test for pregnancy would be of distinct 
value. Urinar}' pregnancj' hormones are known to contain a reducing factor, and 
this substance might be developed for use in such a chemical test. 

The technique of the test is as follows; 12 c.c. of a fresh specimen of urine, 
specific gravity 1.020, are brought to a pH of 7.4 with 10 per cent sodium hydroxide; 
9 c.c. of acetone are added and the precipitate centrifuged. The supernatant liquid 
is adjusted to a pH of 5.9 with 66 per cent sulfosalicylic acid. If a precipitate is 
formed, it is discarded; 1 c.c. of Sorenson’s phosphate buffer is added to the liquid 
plus IS c.c. of acetone and stirred and centrifuged for ten minutes. The super- 
natant fluid is witlidrawn and the viscous precipitated layer contains the pregnancy 
reducing and gonadotropic factors. These are dissolved in 5 c.c. of water and 
1 c.c. is treated with a few drops of 5 per cent starch solution and heated in the 
water bath at 38° C. until starch iodine color remains. In a total of 303 cases 
there were 108 correct positives and 80 correct negatives. The percentage of 
accuracy is 98.4 per cent. It is believed that the use of this reducing factor is 
a valid basis for a chemical test for pregnancy. 

W. B. Serbin. 

Kraus, Anny, and Koenigstein, Rudolf; Experiences With the Pregnancy Test 
of Kapeller- Adler Histidinuria in Pregnant Women, Chinese M. J. 59: 129, 1941. 

The positive histidine test during pregnancy, though not specific, must be con- 
sidered a very important sign for the diagnosis of pregnancy. Morning specimens 
of urine give the best results. 

C. 0. Maland. 

Effkemann, G., and Werle, E.; Significance of Diminished Histaminase Activity 
of the Blood in Pregnancy in Initiating Abortion, Zentralbl. f. Gynak. 64: 
221, 1940. 

The authors report an increase in the histamine-storing ability of the blood 
to 10 times normal by the six'th to eighth month of pregnancy as a result of increase 
in histaminase. A large amount of histaminase is found in the maternal blood 
and circulating through the placental tissues. The significance of the release of 
extra histamine into the circulation lies in, its effect on tissue permeability. Out- 
side of the inactivating effect of histaminase in pregnancy other substances pre- 
vent the full contraction-stimulating effect of histamine on the uterus. 

In cases of abortion, the authors found the maternal blood and serum were able 
to take up much more histamine than in normal pregnancy, regardless of the type 
of abortion, indicating a much lower blood-histamine content in this condition. 
In cases of habitual abortion, the authors believe, there is a constitutional adrenal 
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cortex defect involving the failure to influence adequate liistaminase storage, as 
well as corpus luteum and vitamin B insufficiencies. Blood histaminase values 
return to normal in a few days after the death of the ovum in early pregnancy 
as effect of the disappearance of placental histaminase. It should be remembered, 
however, that histaminase activity is also decreased in normal pregnancy with 
coincident infection, which may perhaps explain the occurrence of abortion or 
premature labor in these cases. The author suggests the administration of hista- 
minase in threatened or habitual abortion. 

E. J. Weissman. 

Cope, C. L.: The Diagnostic Value of Pregnandiol Excretion in Pregnancy Dis- 
orders, Brit. M. J. 2; 545, 1940. 

Pregnanediol, produced by corpus luteal and placental activity, is present in 
the urine only in the luteal phase of normal menstrua'tion and during pregnancy. 
On this premise the author studied over 100 cases of pregnancy, some 75 of which 
were seriously abnormal, in an effort to evaluate pregnanediol analysis as a diag- 
nostic aid in obstetric disorders. 

After discussing the normal behavior of pregnanediol and the means of estimating 
its secretion, the author summarizes his findings as to tlie value of pregnanediol 
in obstetric diagnosis. 

Pregnancy is the only known condition in which amenorrhea is associated with 
the continued excretion of pregnanediol; hence this test is of importance in the 
diagnosis of early pregnancy. Consequently, the absence of pregnanediol in the 
urine in the case of amenorrhea usually means the absence of pregnancy. In both 
cases 2 or more tests must be made to be of significance. In a woman with signs 
and symptoms of a threatened abortion if pregnanediol is persistently absent in 2 
or more determinations, 1 of 3 conditions is suggested, an inevitable, incomplete, or 
a missed abortion. The clinical findings must be considered to distinguish between 
these 3 possibilities. Tlie presence of such serious abnormalities can often be 
detected by tests for pregnanediol when classical signs and symptoms are absent 
or have not yet appeared. In cases of suspected intrauterine death, pregnanediol 
determinations may give a clue to the diagnosis or strengthen or confirm a suspicion 
of the diagnosis. 

The author warns that certain factors may affect pregnanediol excretion and 
lead to a misdiagnosis. These include such conditions as chronic nephritis and 
toxemias of pregnancy. 

In considering the relative merits of the Aschheim-Zondek and pregnanediol ex- 
cretion tests in the diagnosis of pregnancy disorders, there are advantages, tech- 
nical, to eacli. How'ever, as to the comparative value of each test no study has 
as yet been made. 

Fred L. Adair and H. W. Phillips. 

Kelso, Kich E.: A Twenty-Four-Hour Test (Aschheim-Zondek Modification) for 

the Diagnosis of Pregnancy, Am, J. Clin. Path. 10: 293, 1940. 

Kelso points out that the employment of rabbits in the Friedman test has certain 
disadvantages: they are more expensive than mice, more difficult to breed, tiey 
have to be isolated for thirty days prior to use, and a small percentage of t em 
do not respond to pregnancy urine hormone. In order to achieve greater economy 
and convenience and a more rapid diagnosis, the author developed a modified tes 
in which rats are employed and which requires only twenty-four hours for its com 
pletion. 

The test consists of using four immature female rats between twenty-two and 
forty' days old. Two of the rats are injected with 1 c.c. of the urine at 9 A.M., 

1 P.M., and 5 P.M. on one day', and are killed and examined at 9 A.JI. t le nex 
morning. The two other rats are injected with 0.5 c.c. of the urine at the same 
intervals on tw'O successive days, and the animals are killed and examined on le 


ABSTRACTS 


355 


fourth day. tliat is, seventy-t^YO hours after the first injection. These latter tests 
are performed primarily for control purposes, 

A total of 130 urine specimens including cases of normal pregnancies, ec opic 
pregnancies, missed and threatened abortions, endocrine dyscrasias, ‘^^Cv jere tested 
L fir-e instences the tu-enty-four-hour test showed 
seventy-trvo-hour test ^vas negative. Clinically these patients 
not to be pregnant. In 125 cases there ivas perfect correlation ^ 

four- and the seventy-tivo-hour tests. The author f S 

Uventy-four-hour test on rats is superior to any previously described and fulfills 

the requisites of a reliable and rapid pregnancy test. rnvExmLi. 


Daniel, S. P., and Tien. B. S.: The SigniBcance of Pregnanediol in Pregnancy 
Drine, Chinese M. J. 59; 416, 1941. 

The excretion of sodium pregnanediol glucuronidatc in the^ pregnancj urine ^ of 
Chinese women at various stages of gestation agrees with that in 'Western countries. 
In a case of twin pregnancy, definitely higher values of pregnanediol were encoun- 
tered throughout the whole course of gestation. The yield of pregnanediol with 
isobutyl alcohol as the extracting solvent was found to be only 64 per cent of that 
with normal butyl alcohol. Prom the data they have accumulated so far they con- 
sider that it is still premature to regard the excretion of sodium pregnanediol glu- 
curonidate in the urine of pregnant women as an accurate index in the metabolic 
process of the corpus luteum hormone. 

C. 0. Mapand. 


Paddock, Bichard: A Test for Pregnancy, South. M. J. 34: 174, 1041. 


The author has originated a biologic test for pregnancy which is based upon 
certain changes in tlie external genitalia of the guinea pig. Tlie vagina of this 
test animal is occluded by a membrane which is absent for about forty-eight hours 
during the estrous period, which has a fifteen- to seventeen-day cycle. Injection of 
estrogenic substances, or the serum of pregnant women causes a disappearance of 
the vaginal closure membrane. Three thirty- to forty-five-day- old female guinea 
pigs with closed vaginal membranes are used, and 1.2 to 1.5 c.c. of blood serum 
is injected subcutaneously into the pectoral region of each animal. The test is read 
at the end of forty-eight liours and the interpretations are as follows: (a) Positive 
for pregnancy, if the vagina in each animal is partly open or wide open; if two 
show patency while the third is closed: (b) negative for pregnancy, if all three, or 
two of the animals have closed vaginas. Evidence of marked congestion of the 
genitals or only suggestive signs may be seen. If vaginal patency occurs in two 
of the three animals between forty-eight and seventy-two hours the test should be 
repeated. After a one- to two-day interval, the guinea pigs may be used again. 

A total of 254 pregnancy tests were performed by the author employing 28 
animals; thus an average of 9 tests per animal was obtained. The largest number 
of times that any pig was used was ninety-five. 


The results of this test compared favorably with those obtained with a modified 
rnedman test routinely employed in the same clinic. The few erroneous results 
nere toward the negative, and there were no knoim false positive reactions. 

Simplicity and economy are the advantages claimed by the author for this biologic 
es . It IS not difficult to learn the changes that occur in the genitalia, and, onlv 
a small number of test animals need be maintained. 


Arnold Goldbergek. 


He^ksen, Erie: Pregnancy Tests of the Past and the Present, West J Sure 
49: 067, 1911. ^ 

Presents a rather complete, precise and at the same time highly 
g mmarj- of practically all known pregnancy tests in a short paper,^the 
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larger part of it taken up by excellent, cartoonlike, descriptive illustrations, beau- 
tifully drawn by Ted Bloodliart of the Department of Medical Art. 

Henriksen’s concluding statements read as follows: In reviewing the methods 
offered from time to time we have been impressed by the ingenuity of the empirical 
tests devised for the diagnosis of pregnancy. The Egyptians, 3,300 years ago, re- 
corded pertinent observations upon the urine of gravid females indicating the pres- 
ence of a substance capable of inducing the germination of seeds, an action similar 
to that characteristic of current biologic tests. As it is with many of the other 
so-called modern suggestions, we must- admit the truth of the proposition formulated 
by Aristotle, "probably all art and all wisdom often have already been fully ex- 
plored and again quite forgotten.” Notwithstanding the progress of medical knowl- 
edge, an infallible diagnosis is still awaited more hopefully today than ever before. 
Thus, as it has been down through the ages, the question remains, "Is she preg- 
nant? (see Fig. 10).” 

Hugo Ehrenfest. 

Weisman, Abner L., and Coates, Christopher W.: The Frog Test (Xenopus 

Laevis) as a Rapid Diagnostic Test for Early Pregnancy, Endocrinology 20: 

141, 1941. 

Xenopxis laevis is the South African clawed toad. 

The authors list the investigators in this field, all of whom established the diag- 
nosis of pregnancy after injecting the Xenopxis laevis with concentrates of APL 
derived from urine. The technique consisted of injecting 1 c.c. of a simple alcohol 
or acetone extract of the suspected urine into the dorsal lymph space of from 5 
to 12 animals. The extrusion of hundreds of macroscopic eggs six to eighteen hours 
after injection was considered a positive reaction. Apparently, the results of 600 
collected testa were in agreement with Aschheim-Zondek test 99 per cent of the time. 

The authors then report the results of their omi investigative work on 12 imported 
Xenopxis laevis. The 12 animals were divided, 2 each in 6 tanks designated as 
A, B, C, D, E, and F. The animals in A received 1 c.c. of sterile water. The 
animals in the other tanks were given standardized commercial APL (Parke-Davis 
antuitrin-S) in varying doses as follows: Tank B, 10 R.U. ; Tank C, 50 R.U. ; Tank 
D, 100 R.U. ; Tank E, 250 R.U. ; Tank F, 500 R.U. All medications were given by 
subcutaneous injection into the dorsal lymph space. The animals were observed 
eighteen hours after injection. 

Animals in Tanks A, B, and C showed no reaction, in Tanks D and E, marked 
positive reactions and in Tank F, both animals died. The results of similar experi- 
ments repeated in the New York Acquarium are mentioned and corroborate the 
above findings. 

The authors conclude that it is unlikely that the large amount of anterior pitui- 
tary-like hormone necessary to produce ovulation in the Xenopxis laevis could be 
found in the normal pregnancy urine, 

Claude J. Ehrenberg. 


G-elle, P., and Driessens, J.: Biochemical Changes of the Blood During the 

Course of Pregnancy, Presse med. 48: 861, 1940. 

The writers performed biochemic studies upon 45 pregnant women. Twentj-five 
of them were at term while the remaining two groups, in first and second trimes ers, 
each included 10 pregnant women. 

The biochemic observations obtained from each of these cases included the plasma 
and blood chlorides, blood sugars, blood ureas, blood proteins, blood potypepti es, 
the total nonprotein nitrogen of the blood, evaluation of the serum and glo u in 
fractions of the blood proteins, electrometric determination of the blood pH an 
the determination of the alkaline reserve. 

The authors found no gross disturbances of the biochemic equilibrium of the 
blood during the course of the pregnancy. Mild variations did occur. These c lang 
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were found essentially in the plasma and blood chlorides, the pIT of the blood and 
in the alkaline reserve. Mild deviations of the nonprotein blood constituents were 
also noted. From the physicochemical viewpoint gestation is accompanied Ijy a 
well-compensated but moderate acidosis. 

The investigators conclude that the biochemie approach offers insufRciently sig- 
nificant blood chemistry changes to warrant further exploitation of biochemie blood 
studies to explain the pathogenesis of toxemias of pregnancy. 

Ct.vin E. Folsome. 

Cadden, J. F.: The Glutathione Content of Blood During the Puerperium, .T. Lab. 

& Clin. Med. 23; 12G(5, 1938. 

Glutathione is distributed throughout the body in blood and muscle. A study 
was made of the blood glutathione in a series of 40 cases during labor and the 
puerperium. The blood was drawn early in labor and immediately following de- 
livery. In addition, determinations in 20 patients were made on the first, third, 
fifth, seventh, and ninth days of the puerperium; in the remaining 20, on the sec- 
ond, fourth, sixth, eighth, and tenth days of the puerperium. It was found that 
during labor, blood glutathione increased from an average of 35.9 mg. per 100 c.c. 
in early labor to 39 mg. immediately following delivery. Following delivery, there 
is a decrease during the first three days of the puerperium, probably due to blood 
loss during delivery. From the third to the eighth post-partum days, there is a 
rapid rise in glutathione, due probably to the formation of new red blood cells 
which have a higher glutathione content. Between the eighth and tenth days of 
the puerperium, the concentration of glutathione in the blood maintains a level 
approximately 18 per cent higher than that noted during labor. 

W. B. Serbin. 


Horwitz, 0,, and Farley, D. L.: Vitamin B Deficiency in Pregnancy as Indicated 
by a Test for OBT Principle, Surg. Gynec. & Obst. 71: 313, 1940. 


Numerous articles have appeared indicating that a deficiency of vitamin B, 
occurs frequently in pregnancy and that this deficiency may be overcome by ad- 
ministration of the vitamin. The sj'inptoms of this deficiency have been reported 
as polyneuritis, hyperemesis gravidarum, numbness and tingling of the fingers and 
toes, tenderness of the extremities to pressure, muscular weakness, loss of deep 
reflexes, anorexia, periodic nausea, glossitis, tachycardia, edema, easily induced 
fatigue, etc. 


Thirteen pregnant women, from a total of 100, studied by a test on blood serum, 
were found to be low in vitamin B, titer. 

The OBT level, details of the test described in a previous article, can be raised 
oy the administration of yeast over a four-day period. 

Patients judged to be low in vitamin B, by this test have a definite tendency to 
develop neuritic symptoms. 

One patient who developed eclampsia, had an adequate titer of OBT. 

Iias^npfi!!-t deficiency of vitamin B, in pregnancy 

lias a definite effect upon the appetite. 


WlLLlAjt C. Henske. 


tor”? E™,”™?!.?'’,*',? •to tire role wUiel, 0 ploys 
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Mario A. Castallo. 
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Brieger, HuBertus: Vitamin C Metabolism in Pregnancy, Ztschr. f. Geburtsh. u. 

Gynak. 121: 80, 1940. 

This report is from the department of Physiology at Rostock, headed by Wach- 
holder who has done considerable work with vitamin 0. The study was carried out 
to attempt to determine what happens to vitamin C metabolism in pregnancy under 
varying conditions of intake. The guinea pig, rat, and rabbit were used. Reports 
are given on only small numbers of animals and techniques are not described. The 
results, however, are of considerable interest. 

Wachholder and his associates have shown that in both young and old animals, 
a diet low in vitamin C gives rise to an inability to stabilize oxygen consumption 
altliough in older rats this may ultimately be stabilized at a level above the normal. 
In young growing animals developmental disturbances occur. In general, similar 
changes occur in the rat, the guinea pig, and the rabbit. 

Moriquand reported that the guinea pig on a scorbutic diet remained free of 
evidence of vitamin C deficiency during the second half of pregnancy but showed 
such evidence after delivery. The statement is made that the rabbit shows similar 
findings. Neuweiler, on the other hand, was unable to confirm this and stated that 
signs of scurvy appeared in the pregnant guinea pig just as quickly as in the non- 
pregnant. It is this disagreement which Brieger is attempting to settle. 

Brieger ’s observations are baaed on animals obtaining a diet deficient in vitamin 
C but containing some. 

A superimposed graph of the oxygen consumption per gram minute over a period 
of nine days in three guinea pigs is shown. The pregnant deficient animal showed 
the most regular oxygen consumption at about normal level. The pregnant animal 
on full diet showed considerable variation about this level wliile poss variations 
appeared in the nonpregnant deficient animal as evidence of an inability to stabilize 
oxygen consumption. 

Experiments were carried out. to determine in vitro the ability of various tissues 
to produce vitamin C under different conditions. In the guinea pig which was 
pregnant and had been on a green diet, no significant tissue sjmthesis could be 
demonstrated. Tissues of both pregnant and nonpregnant guinea pigs who had 
been on deficient but not vitamin C free diets showed significant increases in vitamin 
C content after six hours in normal saline at 37° C. The tissues from the pregnant 
animals showed a constantly greater increase than those of the nonpregnant. The 
greatest increase was found in the last part of pregnancy and here all maternal 
organs apparently synthesized vitamin C. The maternal portion of the guinea pig 
placenta showed an increase in vitamin C after six hours. The fetus can synthesize 
little vitamin C. 

It is concluded that a protective mechanism is produced in pregnancy in these 
animals on varying degrees of vitamin C dietary deficiencies. It is to be presumed 
that the human being acts somew'hat similarly. Decrease in tissue vitamin 0 levels 
should not at once be considered to be evidence of an avitaminosis in view of t le 
stability of the oxygen consumption in the pregnant deficient animal. Saturation 
deficits in pregnancy should not be translated at once into terms of deficient inta^ e 
although this does not mean tliat an increased intake during pregnancy is not desir- 
able. On the contrary, lower levels of vitamin C in the fetus are demonstrated for 
the guinea pig when the intake is deficient. The synthesis of vitamin C can protec 
the mother but not the fetus from scurvy. As weU, the deficient mother can deve op 
scurvy quickly under these conditions after delivery. 

The questions posed by a study of vitamin C in many obstetric and gjmecologic 
problems are of such interest and probable importance that such information as is 
available should serve to stimulate work on the subject even though, as in t us 

report, the results do not vet approach finality. 

^ J McKelvev. 

Gaehtgens, G.: Nutrition During Pregnancy in the Light of Present Day Pood 

Rationing, Med. Klin. 36: 561, 1940. 

An investigation of the food requirements of pregnant women leads Gaehtgem 
to maintain that during gestation a woman weighing 60 kg. (132 poun s) requir 
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betweea 2,500 and 3,000 calories daily. She should have between 90 and 100 Gm. 
of protein, 60 Gm- of fat and between 400 and 500 Gm. of carbohyelrate. The 
intake of table salt should not exceed 5 Gm. a day. The vitamin content should 
consist of 80 to 100 mg. of vitamin C, 10,000 international units of vitamin A, and 
1,500 units of vitamin B. 


Stieve, H.: Exit of Intervillous Blood from the Human Placenta, Zentralbl. f. 

Gynak. 64: 1570, 1940. 

In a well-documented and illustrated report, the author demonstrates the com- 
munication between maternal veins and placental intervillous spaces in all parts of 
the uterine surface of the placenta, in contrast to the idea of a limited, special 
marginal zone, postulated bj’ some writers, where blood was able to enter the ma- 
ternal venous S 3 "steni. The appearance of valvelike structures and sphincters in 
these veins indicates the functioning of sonic sort of a regulatorj' mechanism. 

B. J. IVEISSMAN. 


Kropp, Benjamin: The Content and Distribution of Minerals in Human Amnion 
and Chorion at Term, Anat. Bee. 77: 407, 1940. 

The method used by the author was that of microincineration. Both the placental 
and nonplacental portions of the amnion and chorion were studied. It was found 
that the cytoplasm of the nonplacental part of the amnion is rich and the nuclei 
are poor in minerals. The quantitv’ of water soluble minerals, including calcium is 
low in the cytoplasm. In the placental portion of the amnion, most of the minerals 
are present just within the cell membrane, except at the base of the cell which is 
invariably ash free. The basement membrane of the amnion is a mineral-free struc- 
ture. A small amount of mineral, probably silica, is present in the epithelium of 
both amnion and chorion. The decidua and connective cells are rich in water- 
soluble minerals and contain more iron than either the amniotic or chorionic epi- 
thelium. 

William Bersiak. 


Becker, R. F., Barth, E. E., and Schulz, M. D.: Fetal Swallowing, Gastro-Intestinal 
Activity and Defecation in Amnio, Surg. Gynec. & Obst. 70: 603, 1940. 

That amniotic fluid may be swallowed by the fetus and that it may serve some 
nutritive function in the growth process during intrauterine existence is not a new 
idea. 

Under normal physiologic conditions in utero, the guinea pig fetus begins to 
swallow amniotic fluid about the forty-second day of gestation. This fact is in- 
dicated by the presence of a stomach shadow in roentgenograms after the amniotic 
sac has been injected with 0.4 to 1.0 c.c, of colloidal thorium hj'droxide or dioxide 
(thorad or thorotrast). 

The rapidity with which the thorium reaches the fetal stomach after injection 
and the efBciency with which the material is propagated along the gastrointestinal 
tract increases with age. 

Late in fetal life, usually not before the sixtieth day, defecation begins to occur 
m amnio as a normal phenomenon. Meconiophagy is also a normal physiologic func- 
tion of guinea pigs in utero. The cycle of swallowing, defecation, and reswallowing 
o the thorium-impregnated meconium may be repeated several times before birth. 
It has been suggested, but proof is lacking, that the swallowing of the amniotic 
uid IS important from the standpoint of prenatal water metabolism. It may be 
significant that swallowing begins when the fetus is just starting to grow at its 
lost rapid rate. Comparison with conditions in the rabbit suggests the prohabilitv 
in'* efficiency of the fluid exchange from the placenta via tli’e 

ood stream is declining and that the fetus makes use of its reserve of fluid in 
ine amniotic sac. 


mLUAM C. Henske. 
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Dietrich, Doris: The Variation of Duration of Pregnancy in Brood Animals and 

Its Cause, Ztschr. f. Geburtsh. u. G.vnak. 121; 296, 1940. 

This reports a study of the literature dealing with the duration of pregnancy in 
various large domestic animals. Its object is to obtain information which will aid 
in the critical evaluation of prolonged human pregnancies. It is recognized that 
there is a gross difference in controlling the details of duration of pregnancy in 
the human being and in the lower animals. In the animal isolation is possible and 
coitus during heat makes a clearly defined beginning. In the human being, the last 
menstrual period may have little relation to the next ovulation and histories may 
be unreliable. The legal German maximum duration of pregnancy for the human 
being is set at 302 days post eoitum. 

The literature dealing with the horse, donkey, and cow is summarized. There 
apparently is no adequate veterinary observation to determine the development of 
the newborn animals in relation to variations in duration until gross postmaturity 
with fetal dystocia is reached. But it is interesting that the curves for variation 
in duration of pregnancy in the horse and in the woman are almost exactly the 
same. The variation in duration in the animals included in the study is of an order 
to support the concept that human pregnancy might continue for 302 days after 
coitus. In the horse the extremes are 280 and 370 days. The short duration prob- 
ably means nothing but the upper extreme is almost 40 days beyond the average 
of 331 days. It should be noted, however, that the chance of pregnancy in the 
horse lasting beyond 365 days is only 0.2 per cent. The vast majority of preg- 
nancies last between 320 and 345 days in the horse. 

Similar variations are reported to occur in the other animals mentioned. 

A consideration of the causes of variation in duration of pregnancy in these 
animals leaves little which can be directly carried over to the human being. It 
can be readily demonstrated in animals that there is a species variation. Pregnancy 
in the mare mated with the donkey is longer than that in the mare mated with the 
male horse. Variations of pregnancy duration in various species of horses and cows 
are listed. Species can be made to change the pregnancy duration by the addition 
of other species’ genes to the strain. Average duration is less in multiple preg- 
nancies but this obviously brings in other factors. The average duration is slightly 
longer (1% to 3 days) when the fetus is a male. Poor general physical condition 
seems to prolong pregnancy. Seasonal variations occur and may be related to avail- 
able nourishment and exercise. Age of the animal may be a factor. 

No original material is presented but the report contains a useful summary of 
literature which is not readily available. An adequate bibliography is attached. 

J. L. McKelvey. 

Tscherne, E., and Engelhart, E.: New Viewpoints on the Question of Prolonged 

Pregnancy, MUnchen. med. Wchnschr. 87: 996, 1940. 

In discussing the subject of prolonged pregnane}' Tscherne and Engelhart feel 
that several points should be considered carefully, viz., (1) the length of the men- 
strual cycle, since the usual calculation of the delivery date is based on the twenty- 
eight-day cycle; (2) if the delivery date is ten days or more after the correct} 
determined date, the danger to the baby increases, especially in older primiparas. 
In a series of 1,222 cases the mortality figures varied from 7 to 19 per cent; (3) 
that the great danger to the baby should make us watch these patients careful } , 
not to wait too long before using operative measures and to consider induction o 
labor in time and, in the presence of complications, to consider cesarean section, 
(4) to verify the diagnosis of prolonged pregnancy through the objective informa 
tion offered by determining with x-ray the proximal epiphyseal center of the ti la. 
If this diameter is near 7 mm., a prolonged pregnancy is very probable. 

The authors also discuss the theory that the cause of the prolongation is a is 
turbed relationship between the placenta follicular hormone and the corpus luteuni 
hormone, which theory seems to be strengthened by the fact that the liormone assa} 
of the placenta in these cases shows subnormal values of follicle hormone. 

C. E. Proshek. 
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Hosemann, H.; The Law Concerning Duration of Pregnancy, Mlinclien. med. 

'Wchnsehr. 87: 715, 1940. 

Hosemann studied the records and statistics of the largest obstetric clinics in 
various countries and concluded that the application of the old Rule of ITaegele to 
determine the duration of pregnancy is still the most practical. The only change 
necessary to get better results is to modify this rule for those large groups of 
women in whom the cj’cle may be longer or shorter than twenty-eight days. In 
these cases the author suggests that the number of days that differ from the twenty- 
eight-day cycle be added to or subtracted as the case may be. 

C. E. Proshek. 

Cruickshank, Lewis G.; Leucorrhea in Pregnancy; A Study of 200 Cases, J. Obst. 

& Gynaec. Brit. Emp. 47: 109, 1940. 

In this study the author has attempted to correlate the cause of leucorrhea by 
means of the relative proportion between epithelial cells and leucocytes, the char- 
acter of the bacterial flora, the hydrogen-ion concentration of the vaginal contents, 
and the state of the vaginal epithelium in respect to glycogen deposition. The types 
were divided into Tj-pe I, a pure Doderlein flora ; Type II, Doderlein bacilli mixed 
with a fair sprinkling of smaller gram-positive bacilli with perhaps one or two 
gram-negative bacilli; Type III, a mixed flora consisting of a great variety and 
number of organisms, chiefly small gram-positive and gram-negative cocco-bacilli. 
Spirochetes, comma bacilli, and leptothrix were searched for. The presence or ab- 
sence of Trichomonas vaginalis or the hyphal filaments or blastospores of the para- 
site of vaginal thrush were specially' looked for. In the cervical smear tlie relative 
proportion between mucus and epithelial cells and pus cells was noted and a diligent 
search for gonococci was made. 

Two-hundred pregnant women supposed to be suffering from leucorrhea were 
examined. Twenty per cent showed a normal vaginal flora. Cervical lesions includ- 
ing erosions were found in nearly 40 per cent of the cases. In more than half 
of these, however, there were other causes of leucorrhea. Gonorrhea accounted for 
four cases among the two hundred. The parasite of vaginal thrush was found to 
be the cause of the leucorrhea in 25 per cent of the cases. The Trichomonas 
vaginalis parasite was found in 40 per cent of the cases and was found to be the 
most common offender. Eight cases were unclassified. In general, the recovery 
was associated with a change in the bacterial flora, and a return of the pH to 
between 4 and 5. 


Wieuam Berman. 
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American. Congress on Obstetrics and Gynecology 

Special Notice 

The committee which is sponsoring the next American Congress on Obstetrics 
and Gynecology, to be held in St. Louis on April 6 to 10, 1942, represents the only 
organization outside of governmental bodies which has attempted to unite the 
efforts of voluntary and other agencies to carry out the widely disseminated plans 
for the care of women and children and believes that in this time of stress, there 
should be a definite interest in the welfare of the mothers and babies of the 
nation. Opportunity for the presentation of advances in obstetric and gjmecologic 
knowledge will be afforded to the man 5 ’- groups interested in these problems at 
a nationwide gathering of this kind. The Directors of the project believe that, 
notwithstanding the war situation, the Congress should be held at the stated time 
and are proceeding with their plans to make of this an outstanding gathering. 
Further details of the program will be communicated as these are made available. 
Inquiries may be addressed to the Central Office, 650 Kush Street, Chicago, Illinois. 

Notes on the preliminary program will appear in the Marcli issue of the Journal. 


Postgraduate Courses in Obstetrics at Chicago Lying-in Hospital 

Five postgraduate courses in obstetrics, each of four weeks' duration, will be of- 
fered at the Chicago Lying-in Hospital between January 12 and June 6, 1942. These 
are sponsored by the Illinois State Department of Health and the Children’s Bureau 
of the IT. S. Department of Labor. The features of the program consist of observa- 
tions on current managements of normal and abnormal states of the pregnant, 
parturient, and puerperal patient. Lectures, demonstrations, clinics, and other 
teaching means augment the operating room and birth room observations, and ward 
round discourses. The course is run on a non-profit basis. A deposit of $25.00 is 
required on registration, $10.00 of which is refunded at the completion of the course. 
All the members of the department participate in giving the courses. Additional 
information and application blanks may be obtained by request from Postgraduate 
Course, Department of Obstetrics and Gynecology, 5848 Drexel Avenue, Chicago, 
Hlinois. 


American Board of Obstetrics and Gynecology 

The general oral and pathologic examinations (Part II) for all candidates 
(Groups A and B) will be conducted at Atlantic City, N. J., by the entire Board, 
from Wednesday, June 3, through Tuesday, June 9, 1942, prior to the opening of 
the annual meeting of the American Medical Association. 

Application for admission to Group A, Part II, examinations must be on tile 
in the Secretar 3 ’- 's Office not later than March 1, 1942. It will greatly facilitate 
the w-ork of the Board if applications are filed as far as possible in advance of 
the closing date for their receipt. 

Formal notice of the time and place of these examinations will be sent each 
candidate several weeks in advance of the examination dates. 
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Candidates for reexamination in Part II must make written application to tlie 
Secretary’s Office before April 15, 1942. 

As previously announced in tbe Board booklet, tliis fiscal year (1941-1942) of tlie 
Board marks tlie close of tbe two groups of classification of applicants for exami- 
nation. Thereafter, the Board will have only one classification of candidates, and 
all null be required to take the Part I examinations. 

The Board requests that all prospective candidates who plan to submit applica- 
tions in the near future request and use the new application form wliich has this 
year been inaugurated by the Board. The Secretary will be glad to furnish these 
forms upon request, together with information regarding Board requirements. Ad- 
dress Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), Pa. 


Rules Governing the Award of “The Foundation Prize,’’ American 
Association of Obstetricians, Gynecologists and 
Abdominal Surgeons 

1. The award which shall be known as “The Foundation Prize’’ shall consist 
of $150.00. 

2. Eligible contestants shall include only (a) interns, residents, or graduate 
students in Obstetrics, Gynecology or Abdominal Surgery, and (b) physicians (with 
an M.D. degree) who are actively practicing or teaching Obstetrics, Gynecologj' or 
Abdominal Surgery. 

3. Manuscripts must be presented under a nom de plume, which shall in no way 
indicate the author’s identity, to the Secretary of the Association together with a 
sealed envelope bearing the nom de plume and containing a card showing the name 
and address of the contestant. 

4. Manuscripts must be limited to 5,000 words, and must be typewritten in double- 
spacing on one side of the sheet. Ample margins should be provided. Illustrations 
should be limited to such as are required for a clear exposition of the thesis. 

5. The successful thesis shall become the property of tlie Association, but this 
provision shall in no way interfere with publication of the communication in the 
Journal of the Author ’s choice. Unsuccessful contributions will be returned promptly 
to their authors. 

6. Three copies of all manuscripts and illustrations entered in a given year must 
be in the hands of the Secretary before June 1. 

7. The award will be made at the Annual Meetings of the Association, at which 
time the successful contestant must appear in person to present his contribution as 
a part of the regular scientific program, in conformity with the rules of the Associa- 
tion. The successful contestant must meet all expenses incident to this presentation. 

8. The President of the Association shall annually appoint a Committee on Award, 
which, under its own regulations shall determine the successful contestant and shall 
infora the Secretary (James R. Bloss, 418 Eleventh Street, Huntington, W. Va.) 
of his name and address at least two weeks before the annual meeting. 



Books Received 


PEEECLAMPTIC AND ECLAMPTIC TOXEMIA OF PEEGNANCY. By Lewis 
Dexter, M.D., Eesearcli Fellow in Medicine, Harvard Medical School, and Soma 
Weiss, M.D., Hersey Professor of the Theory and Practice of Physic, Harvard 
University, etc. In collaboration with Florence W. Haynes, Herbert S. Sise and 
James V. Warren. 415 pages noth 44 illustrations. Little, Brown and Co., Boston, 
1941. 

MOTHEE AND BABY CAEE IN PICTUEES. By Louise Zabriskie, E.N., Direc- 
tor, Maternity Consultations Service, Ne\v Y’'ork City, etc. Second edition, revised and 
reset. 208 pages with 204 illustrations. J. B. Lippincott Company, Philadelphia, 

1941. 

OBSEEVACIONES SOBEE LA CLINICA DEL PUEEPEEIO. Por Carlos Alex- 
anderson Euelas. Universidad Nacional Antonoma de Mexico, Faculdad de Medi- 
cina. Editorial Cultura, Mexico, D. F., 1941. 

DISEASES OF WOMEN. By Harry Sturgeon Crossen, Professor Emeritus of 
Clinical Gyndcology, Washington University School of Medicine, etc., and Bobert 
James Crossen, Assistant Professor of Clinical Gynecology and Obstetrics, Washing- 
ton University School of Medicine, etc. Ninth edition, entirely revised and reset. 
948 pages with 1127 engravings, including 45 in color. The C. V. Mosby Company, 
St. Louis, 1941. 

GYNECOLOGY AND FEMALE ENDOCEINOLOGY. By Emil Novak, Associate 
in GjTiecology, the Johns Hopkins Medical School, etc. 605 pages witli 425 illus- 
trations, many in color. Little, Brown and Company, Boston, 1941. 

THE BLOOD BANK AND THE TECHNIQUE AND THEEAPEUTICS OF 
TEANSFUSIONS. By Eobert A. Kilduffe, Director, Laboratories, Atlantic City 
Hospital, etc., and Michael DeBakey, Assistant Professor of Surgery, School of 
Medicine, Tulane University of Louisiana, etc. 558 pages wdth 214 illustrations 
and one color plate. The C. V. Mosby Company, St. Louis, 1942. 

SEMIOLOGIA DO OVA:eIO, com urn estudo particular da citologia vaginal. Par 
Dr. Francisco Victor Eodrigues, Professor de Clinica Ginecologica da Faculdade 
Fluminense de Medicina da Universidade do Brasil, etc. Casa do Livro Limitada, 
Eio de Janeiro, 1941. 

I’M GONNA BE A FATHEB. By Bob Dunn. Illustrated. David McKay 
Company, Philadelphia, 1941. 

OUB SEX LIFE. A Guide and Counsellor for Everyone. By Fritz Kahn. 
Second, revised edition. 459 pages. Illustrated. Alfred A. Ivnopf, New lorv, 

1942. 

HEBNIA. By Alfred H. Jason, Consulting Surgeon, Long Beach Hospital, etc. 
1325 pages with 355 illustrations. P. Blakiston Company, Philadelphia, 194 
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F REEDOM from aiipliyxia neonatorum should constitute one of the 
important properties of an ideal obstetric inhalation analgesic or 
anesthetic agent. Nevertheless, ■vve must recognize that this is hut one 
of the necessary and desirable qualities. GuedeP has defined an ideal 
anesthetic agent for obstetrics as one that “should have no ill effect, 
immediate or remote, upon either the mother or the babJ^ It should 
render true physical relief from suffering, and should be applicable over 
a long period of time without influence upon uterine contraction. It 
must present to the obstetrician a patient in satisfactory condition for 
correct delivery, and to be practical it must admit of convenient and 
simple application.” 

It would be presumptuous for an obstetrician to speak with authority 
concerning the physiology, pliarmacologjq and clinical management of 
obstetric anesthesia. The converse would be equally as true. Yet there 
is an intermediate zone in which the Imowledge and experiences of both 
must be integrated, and it is on this common ground that we must 
meet while discussing this material. The subject must be limited to the 
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relationship of various inhalation agents to asphyxia neonatorum rather 
than a general consideration of obstetric inhalation agents. 

Notwithstanding the voluminous literature concerning obstetric anes- 
thesia there is a paucity of actual data about its influence on asphyxia 
neonatorum. Many of the older reports dismissed the subject with a 
general statement or two without attempting to study its many ramifica- 
tions. Recent investigators have begun an attack on the problem in 
a systematic manner. 

Cole and others,^ Henderson and collaborators,® and Heard^ are of the 
opinion that ether or some of its combinations, when used as obstetric 
anesthetic agents, definitely increase asphyxia neonatorum, while Em- 
bree® found little asphyxia definitely attributable to either ether or 
chloroform. Nitrous oxide and cyclopropane were both superior to 
ether, in Heard’s estimation, but he obtained the least asphyxia neona- 
torum following spinal anesthesia for cesarean section. Much has been 
written about nitrous oxide and asphyxia neonatorum, particularly 
during the past few years when the full significance of its relation to 
oxygen deficiency was appreciated. Davis® and Clifford and Irving' 
noted that nitrous oxide may be given for long periods of time without 
significant effect on the newborn infant. Plass and Swanson® in a com- 
parative study of ethylene and nitrous oxide in obstetrics stated that 
there was a greater incidence of asphj^xia neonatorum following the use 
of nitrous oxide. The increase, however, was in the mild type of 
asphyxia. Very little statistical material has appeared regarding cyclo- 
propane. After studying a small series of cases, Smith® was of the opin- 
ion that the agent was very readily and quickly transmitted to the in- 
fant. He was not prepared to state any definite conclusions as to its 
value in obstetrics. 


MATERIALS AND METHODS 

As a part of a general survey of the etiologic factors of asphyxia 
neonatorum, the department of anesthesia generously cooperated by 
permitting the use of their detailed records of anesthesia. These were 


Table I. Classification of Asphyxia Neonatorum as Used in This Study 


PHYSICAL SIGNS 

NO 

ASPHYXIA 

MILP 

ASPHYXIA 

moderate 

ASPHYXIA 

SEVERE* 

ASPHYXIA 

Respiratory 

Onset res- 
piration 

Spontaneous 

Immediate 

Spontaneous 
oligopnea 
1-5 rain. 

Delayed 

apnea 

5-15 min. 

Delayed apnea 
over 15 nun. 

Resuscita- 

tion 

None 

j 

None 

Tracheal tube 
or mouth-to- 
mouth 

Tracheal tube 
or mouth-to- 
rn outh 

Activity 

Cry 

Vigorous 

Lusty 

Delayed 

Vigorous 

Lusty 

Delayed 

Weak 

Weak or absent 

Cyanosis 

[None 

Mild 

Moderate 

Severe or pallor 

Muscular activity 

Vigorous 

Active 

Sluggish 

Depressed 

Flaccid and 
relaxed 

PaUor and/or shock 

None 

None 

None 

Present 


‘All infants alive at onset of labor but who died during labor are included in this 
group. 
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combined with the obstetric data and then recorded by the pnncli-card 
method. A complete record of 1,982 deliveries was obtained. All of 
the deliveries were in this hospital and were immediately supervised 
by trained resident obstetricians and anesthetists or by permanent staff 
members, a fact which lends uniformity and accuracy to the records. 
Table I shows the classification of asphyxia neonatorum used for this 
study. The use of the punch-card system necessitates accurate defini- 
tions of the conditions to be recorded. Usually the criteria have varied 
according to the personal views of the particular investigator, and there- 
fore we have adhered to the classification which has proved satisfactory 
in our experience. It is unfortunate that so many exist. Occasionally 
incomplete records may have led to minor errors in classification of the 
mild types of asphyxia, but in the “moderate” and “severe” groups 
the data have been rmiform. Because of the necessity for brevity and 
clarity, the “moderate” and “severe” forms will occasionally be com- 
bined into a single unit called “dangerous” asphyxia which will dif- 
ferentiate it from the “mild” group. 

In a previous publication,^® it was observed that prematurity, com- 
plications of pregnancy and labor, methods of delivery, and misuse of 
analgesics were some of the more important causes of asphyxia neona- 
torum. Each of these factors must be considered in any investigation of 
inhalation agents. 

Because of the variation in detail of treatment of each case, it is dif- 
ficult to determine the contribution of inhalation agents to the incidence 
of asphyxia neonatorum. In general, however, the following methods 
were used. In the majority of uncomplicated term pregnancies, the 
individual received moderate amounts of nonvolatile analgesic drugs, 
usually opiates, during the early part of the first stage of labor. Later 
in the first stage and during the second stage of lalior nitrous oxide 
was commonly used as an inhalation analgesic, and it was given inter- 
mittently with contractions by a semiclosed technique. Nitrous oxide, 
cyclopropane, and ethylene were used at the time of delhmry in con- 
centrations such as to produce surgical anesthesia as opposed to anal- 
gesia. Nitrous oxide and ethylene were used for some simple operative 
pioeedures. At the present time the less potent agents such as nitrous 
o.xide and ethylene are rarely used for operative deliveries, instead 
cyclopropane and occasionally ether or chloroform are given. Ether 
and chloroform were chiefly used when conditions demanded complete 
relaxation for operative obstetrics or in cases of emergency when other 
equipment was unavailable. 

The judicious management of the patient thus gives rise to so many 
%ariables that the results require circumspect anal 3 ’sis. In spite of these 
many variables certain interesting and significant facts appear. 



368 


AMERICAN JOURNAL, OF OUSTETRICS AND GYNECOLOGY 


RESULTS 

The total cases have been divided into six groups according to the 
type of inhalation agents received (Table II). In the nitrous oxide 

Table II. Asphyxia Neonatorum in Relation to Inhalation Agents 



NO. 

CASES 

1 NO 

MILD 

MODERATE 

severe 

AGENT 

ASPHYXIA 

ASPHYXIA 

ASPHYXIA 

ASPHYXIA 


PER CENT 

PER CENT 

PEE cent 

PER CENT 

Nitrous oxide 

1,115 

89.0 

6.0 

4.0 

1.0 

Nitrous o.xide 

133 

85.0 


3.0 

3.5 

and ethylene 
Nitrous oxide 

319 

83.5 


7.0 

2.0 

and cyclopropane 
Cyclopropane 

181 

67.5 


17.0 

6.0 

Others 

■ 69 

76.5 


12.0 

7.5 

None 

165 

84.5 

7.0 

6.0 

2.0 

Grand total 

1,982 

85.0 

6.8 1 

6.0 

2.2 


group are placed all patients receiving that agent alone, usually as an 
analgesic agent. Two other groups received nitrous oxide as an anal- 
gesic agent, but it was supplemented either by ethylene or by cyclo- 
propane as anesthetic agents for deliveiy. A fourth group had no 
preliminary analgesia and the patients were anesthetized with cyclo- 
propane. This group embraced a series of complicated cases which, 
for the most part, were delivered operatively either vaginally or by 
cesarean section. The fifth group designated “others” was made up 
of patients receiving ether, chloroform, and an occasional local or spinal 
anesthesia. This group was small and heterogeneous and of little sta- 
tistical significance. The final group were those having no inhalation 
agents, frequentty not by choice but because of other factors, including 
precipitate delivery. 


Table III. Inhalation Agents anp Type op Delivery 


AGENT 

SPONTANEOUS | 

OPERATIVE 

Inumber 

CASES 

NONE 

PEE 
[ CENT 

MILD 

PER 

CENT 

MODER- 
ATE AND 

SEVERE 

number 

CASES 

NONE 

PER 

CENT 

MILD 

PER 

CENT 

JIODER- 
ATE AND 
SEVERE 

N,0 

997 

90.0 

6.0 

4,0 

118 

79.0 

7.5 

13.5 

N.O 

36 

91.5 

5.3 

3.0 

97 

82.5 

9.5 

8.0 

C.H, 







1 

1 


N,0 

111 

88.5 ' 

7.0 

4.5 

208 

81.0 

7.5 1 

11.5 

C.H,, 










22 

91.0 

0.0 

9.0 

159 

63.5 

10.5 

26.0 

Others 

27 

89.0 

7.0 

4.0 

41 

68.0 

2.5 

29.0 

None 

165 

86.0 

6.0 

8.0 







LOW FORCEPS 1 

1 OTHER VAGINAL OPERATIONS 

N,0 

85 1 

79.0 

8.0 

13.0 1 

33 

79.0 

3.0 

[ 18.0 

N.O 

67 ' 

83.5 

7.5 

9.0 1 

17 

88.0 

6.0 

6.0 

C.Hj 




1 




1 

N.O 

162 

84.0 

7.0 

9.0 

44 

70.5 

9.0 

20.5 

■ cX 










20 

70.0 

5.0 

25.0 

17 

66.5 

8.5 

25.0 

Others 

10 

80.0 

0.0 

20.0 

1 20 

1 50.0 

5.0 

45.0 
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Method of Delivery.— An analysis of similar methods of delivery with 
each of the several agents indicate that the given procedure is moie 
significant in the production of asphyxia than is the anesthetic agent. 
For example (Table III) all spontaneous deliveries show about the 
same amount of moderate and severe asphyxia neonatorum, approxi- 
mately 4 per cent, whether the analgesic agent was nitrous oxide, 
ethjdene, cyclopropane, or others. 

Low forceps delivery was used only upon definite elinical indications. 
It thus differs somewhat from the outlet or prophylactic forceps de- 
livery which is in common use. In this group, it is interesting to note 
that the best results were obtained when nitrous oxide was used as a 
preliminary analgesic agent and etlydene or cyclopropane used as the 
anesthetic agent for delivery. When nitrous oxide alone was used for 
forceps deliverj^ the incidence of fetal asphyxia was higher, probably 
because the concentration of nitrous oxide necessary for surgical anes- 
thesia gives rise to fetal anoxia. 

A comparison of all operative deliveries gives the same general results 
except for the apparent paradox in the two groups of patients that 
received cyclopropane for anesthesia. In one group anesthesia was 
preceded by nitrous oxide analgesia while the patient was bearing 
down Avith her contractions-, in the other group, the patient was im- 
mediately anesthetized with cyclopropane and delivery eonsiunmated. 
The latter group included most of the cesarean sections, a method of 
delivery atraumatic to the fetus. The nitrous oxide-cyclopropane group 
all had vaginal operative delivery with its attendant trauma to the 
fetus. Subsequent data will give some information about this discrep- 
ancy. 

Type of Delivery and Premedication . — By minimizing the influence 
of nonA'olatile analgesics and trauma of deliverjq both etiologically sig- 
nificant factors in asphyxia neonatorum, it is possible to gain some 
definite data about the inhalation analgesic agents. It can be seen 
(Fig. 1) that in unpremedicated spontaneous deliveries asphyxia neo- 
natorum is at a minimum regardless of the type of inhalation agent 
employed. Some of the groups contained so fcAV cases that they have 
little statistical value, but the results, such as they are, tend to sup- 
port the conclusions drawn from the larger series. ' These are that the 
type of delivery and premedication are more significant in asphyxia 
neonatorum than is the type of inhalation agent. One other point 
should be considered, this again concerns the two cyclopropane groups. 
In the unpremedicated operative series the incidence of dangerous 
t^phyxia for the two cyclopropane groups is similar and relatively low. 
^ oue\er, following premedication, the incidence increases. This study 
IS being extended to cesarean section where apparently similar results 
are being analyzed. 
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Pr&mcdxirity . — It has been previously shown^“ that prematurity is one 
of the outstanding factors in any studj'- of asphyxia neonatorum. The 
question that immediately arises is; Are prematures more sensitive to 
a certain inhalation agent, to all inhalation agents, or to none ? Because 
of the rather limited number of premature deliveries (approximately 15 
for each agent in each of the seventh and eighth months of pregnancy), 
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Pig. 1. — Chart showing that with various agents there is little difference m inci- 
dence of asphyxia neonatorum when the cases are separated according to delivery ana 
premedication. 



Fig. 2. — The ver>' young prematures have asphyxia regardless of agents. B> tin . ^ 
two weeks those having no inhalation agents "svere less susceptible to V, .p^ni 

thirty-six weeks all agents but cyclopropane were well tolerated by the infant, ac 
all agents were similar in effect on asphyxia neonatorum. 
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the results are not conclusive. Hoivever, the indications are that, at the 
twenty-eighth week of gestation, the inherent fragility of the fetus off- 
sets any effects of the inhalation agents. At the thirty-second week 
those infants having no inhalation agents were definitely superior to 
others. But, by the thirty-sixth week this sensitivity was no longer 
demonstrable except for cyclopropane. At term there was little diff- 
erence; however, the more potent agent cj^clopropane still gave evi- 
dence of greater asphyxia (Fig. 2). 

Corn-plications of Pregnancy.— The unusually large number of cases 
presenting some type of complication of pregnancy or labor made it 
possible to demonstrate the marked effect that they have on neonatal 
asphyxia. In man 3 ’' instances it was not the complications per se that 



.3- — Complications of prenatal period and of labor are more significant in the 
.?* asphs'xia tlian are the inhalation agents. The incidence of “mild” and 
aangerous asphyxia neonatorum under each of these conditions is evident. 

were responsible for the asphyxia but their influence on the conduct of 
laboi’. Among 72S complicated cases and 1,251 uncomplicated ones, 
dangerous asjihj’xia was three times as common in the former group. 
For comparative purposes these two groups were subdivided into four : 
(1) patients with no complications, (2) those showing prenatal com- 
plications onl.v, (3) patients with complications during labor onlj’’, and 
finally (4) those having both prenatal complications and complications 
of labor. In Group 1 the combined moderate and severe asphj’xia neo- 
natorum was 5 per cent; in Group 2, 10 per cent; in Group 3, 20 
per cent; and in Group 4, 30 per cent. As can be seen (Pig. 3), the 
mild type of aspliyxia is remarkably constant under all conditions, a 
fact whicli lias been repeatedly observed in all of our analyses. This 
bas raised the question as to the .significance of that class ;* perhaps it 
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is an inherent accompaniment of labor that -would be unavoidably pres- 
ent under all circumstances. The influence of complications on asphyxia 
neonatorum can be seen at a glance. Further analysis of those un- 
complicated cases show that there is little dangerous asphyxia in the 
groups receiving no agents, nitrous oxide or ethylene. There is some 
increase in the group receiving cyclopropane or “other” agents. This 
may be due in part to the agents. Most of these patients had operative 
delivery and that would add another factor. 



Pig. 4. — Prolonged administration of cyclopropane quickly increases the incidence 
of asphyxia. Nitrous oxide may be given for long periods of time with little increase 
in asphyxia neonatorum. 


Dwation of Administration of Agents . — There seems to be a striking 
difference in the effects of various agents on the fetus Avhen admin- 
istered for varying periods of time. Because of this difference each 
agent must be analyzed singly. Nitrous oxide administration was fol- 
lowed by increased asphyxia only when given for very short or for 
very long periods of time (Fig. 4). The short periods of administra- 
tion were usually associated -with rapidly progressing labors with 
tumultuous pains and delivery imminent. Increasing the concentration 
of nitrous oxide at this point in order to obtain pain relief or to pre- 
vent delivery reduced the oxygen content of the blood reaching the 
fetus, vdth resulting asphyxia. This particular point was repeatedly 
verified by obser-vdng slowing of the fetal heart rate as oxygen want 
intervened. This increase in asphyxia, coincident with prolonged admin- 
istration, may or may not have been the fault of the gas. There is an 
increase in incidence of asphyxia neonatorum with prolongation of the 
second stage of labor beyond one and one-half hours, and this rather 
than the nitrous oxide wms probably the etiologic factor. In a group 
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of 50 cases without prolongation of the second stage of labor, nitrous 
oxide was given from three to twelve hours with little increase of 
‘ ‘ dangerous ’ ’ asphyxia. 

Ethylene was not given for long periods of time but these data would 
indicate that it was slightly superior to nitrous oxide when given for 
five minutes but slightly inferior when ^ven for fifteen minutes. Cyclo- 
propane was in distinct contrast to the other agents. With it neonatal 
asphyxia was at its minimum when administration was limited to five 
minutes-, in fact, at this time interval it surpassed the other agents 
under consideration. Asphyxia increased rapidly as the time of ad- 
ministration increased. After fifteen minutes the “moderate” and 
“severe” asphyxia had increased from 3.5 to 14 per cent and at the 
end of thirty minutes’ administration it was 20 per cent. 

Technique of Administration . — Anesthetic techniques do not ordinar- 
ity concern the obstetrician, so they will not be discussed at length. 
There was no correlation between technique of administration and 
asphyxia neonatorum. The following data about nitrous oxide are typ- 
ical of results we have obtained: Semiclosed teelinique (with some re- 
breathing), 971 eases with 6 per cent “dangerous” asphyxia; closed 
absorption technique, 94 cases with 6.5 per cent; and McKesson tech- 
nique, 466 cases -with 7 per cent asphyxia. 

Others . — ^Numerous other correlations have been made, yet none of 
them add significant details to this study. In passing, however, two of 
them should be mentioned. The first is that of parity. As would be 
expected, there was greater incidence of asphyxia in the first born 
than in those of subsequent pregnancies, but this ivas unrelated to the 
inhalation agents used. It is interesting to note that there were 610 
multiparas having nitrous oxide as the sole analgesic agent. In this 
group there was but 1.0 per cent “severe” asphyxia, and 1.5 per cent 
moderate asphyxia, or a total of 2,5 per cent of ‘ ‘ dangerous ’ ’ asphyxia. 

Further studies wei’e made to correlate the duration of the first and 
second stages of labor. Again there was no significant relation to 
inhalation agents. When the first stage of labor ivas prolonged bejmnd 
thirty to thirty-six hours, there was an increase in incidence of asphyxia 
neonatorum regardless of the agent used at termination of labor. Like- 
wise, when the second stage was longer than one and one-half or two 
hours, there was an increase in asphyxia neonatorum irrespective of 
the inhalation agents nsed. 


DISCUSSION 

it rous oxide . — Like most of the analgesic and anesthetic agents, 
nitrous oxide has had its periods of popularity and decline. The early 
htenature was summarized by Davis"^ in 1916. Since that time nitrous 
oxide has been in general use. Eastman’s observations^’ that dangerous 
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fetal oxygen want existed when nitrous oxide was given to the mother 
in concentrations of 90 per cent or more have caused many to discard 
the agent. This is an unfortunate occurrence. The average trained 
anesthetist will in most cases have’ little difficulty in giving nitrous 
oxide analgesia without significant fetal oxygen want. Furthermore, 
even the less expert anesthetist may be reasonably well assured that 
no dangerous fetal oxygen want exists as long as the fetal heart rate 
remains within normal limits. Our results indicate that nitrous oxide 
may be given for long periods of time as an analgesic agent without 
danger. When asphyxia neonatorum occurs after use of nitrous oxide, 
the agent has been used incorrectly, without sufficient oxygen, for some 
procedure requiring a more appropriate agent. 

Etlvyleiie . — This agent has had extensive use in the midwest as an 
analgesic and anesthetic agent. From the point of view of asphyxia 
neonatorum, our studies would indicate that it was as satisfactory as 
nitrous oxide for purposes of analgesia. In this series it was used as an 
anesthetic agent only for some simple operative procedures in which 
it was superior to nitrous oxide and compared favorably with cyclopro- 
pane. Our observations would indicate that with proper regard for 
oxygen concentrations ethylene may be given for analgesia and limited 
anesthesia without significant effect on the incidence of asphyxia neo- 
natorum. 

Cyclopropane . — This agent is a relative newcomer to the field of ob- 
stetric analgesia and anesthesia. Little more than opinions have been 
expressed in the literature. In this series of 500 administrations, the 
following conclusions seem warranted. As an analgesic agent cyclo- 
propane compares favorably with nitrous oxide and ethjdene in the 
incidence of asphyxia neonatoi’um. As an agent for general anesthesia, 
it causes some increase in the incidence of fetal asphyxia but probably 
no more than any other anesthetic agent. When used as an agent foi 
general anesthesia, asphyxia neonatorum varied directly with the dura- 
tion of the administration of cyclopropane. Induction is veiy rapid 
with this agent, permitting the anesthetist to have the patient anes- 
thetized in a short time. If the obstetrician proceeds without unneces- 
sary delay, most deliveries may be completed before the cyclopropane 
has had time to depress the respiratory function of the infant. In this 
manner the qualities of the agent may be properly utilized. 

Others . — From the few cases in this group, it is hazardous to draw anj 
definite conclusions. There are indications that, as with pre\dous agents, 
general anesthesia causes some increase in asphyxia neonatorum. 

SUMMARY 

1982 consecutive deliveries were reviewed from the aspect of .asphjxia 
neonatorum in relation to inhalation analgesic and anesthetic agents. 
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1. Nitrous oxide, ethylene, and cyclopropane, when used as analgesic 
agents, did not materially influence the incidence of asphyxia neona- 
torum. 

2. Nitrous oxide, properly administered, was given for long periods 
of time without significant effects on fetal asphyxia. 

3. Cj'clopropane and other agents when used in concentrations suf- 
ficient for anesthesia by operative delivery were accompanied by an 
increase in the incidence of fetal asphj'xia. 

4. The incidence of asphyxia neonatorum varied directly as the dura- 
tion of administration of cyclopropane anesthesia. 

5. There seemed to be no relationship between asphj^xia neonatorum 
and the type of anesthetic technique. 

6. Prematurity, complications of pregnanej' and labor, method of 
delivery and misuse of analgesic agents were apparently of greater 
significance in asphyxia neonatorum than the various inhalation agents 
when properly administered. 
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DISCUSSION 

DR. RHETT McMAlHON, Baton Rouge, La. — The essayist has certainly pre- 
sented an extraordinary series of cases and his conclusions are so well backed up 
by facts that they offer little opportunity for discussion. However, I feel that all 
anesthetic agents do influence the production of anoxemia. Even nitrous oxide if 
prolonged will produce asphyxia, mild in degree at first, but when pushed to the 
stage of anesthesia, the asphyxia increases. Our experience with ethylene was so 
unsatisfactor}- on account of several dangerous cases of asphyxia that it is not used 
Jn our service at all. With nitrous oxide we have had more experience, and it is our 
choice for analgesia. 

The time element is so important, especially when doing cesarean section, that 
ue now have our patient completely prepared before the administration of our 

anesthesia. In that way we reduce the amount used and feel we have reduced the 
asphj-xia. 

The body of this paper clearly proves one of the author’s opening statements, 
name y, tlmt we hare no ideal obstetric analgesic procedure. We are often 
stampeded into the injudicious use of these agents by lay pressure. It is incumbent 
upon meetings like this fully to inform the public of the status of these problems. 
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Patients should be told that in spite of what Time Magazine, Life and the Ladies’ 
Some Jowrnal say, we have no ideal obstetric analgesia, that there is no such thing 
as a safe, painless delivery, and that many children are being sacrificed today be- 
cause this is not fully appreciated. 

DR. JAMES R. MANLEY, Duluth, Minn. — ^We have some trouble every once 
in a while with general anesthetics in forceps delivery, principally because the 
patients are not prepared for anesthesia. They have been given something to eat 
and the stomach is full, when the doctor decides to apply forceps. These patients 
have difficulty with cyanosis and vomiting. I wonder if the baby is not asphyxiated 
if the mother is cyanotic for five or ten minutes during the delivery. 

I saw one case recently in consultation. The patient had been cyanotic for a 
while, and aspiration of the trachea was necessary. The baby was bom dead, but 
the autopsy showed no injury and the fetal heart had been all right during the early 
part of the anesthesia. Does Dr. Lund believe that such cyanosis in the mother 
contributes to asphyxia in the baby? 

DR. JOHN P. KELLY, Indianapolis, Ind. — I would like to put in a word for 
local anesthesia as I have used it in a considerable number of cases after having 
been first forced to its use in a patient -with heart failure some years ago. Lately I 
have been using it less perhaps because a patient has to be watched closely in 
order to start the local nerve block procedure at the proper time. 

Most of my experience has been with pudendal block and an occasional experience 
with parasacral block. The resident at the Coleman Hospital ran a series of 
50 cases last year using a method of sacral block. He introduced a ureteral catheter 
into the sacral canal and left it there until the perineal stage, so that at any time 
the novocain solution could be injected. Technically I found this difficult but it 
worked well in the hands of this resident. 

Local anesthesia can be used very satisfactorily on private patients and the baby 
breathes spontaneously as if nothing were used to relieve pain. Pudendal block 
can sometimes be started within two hours of an instillation of rectal ether and the . 
patient remembers nothing of the performance. If the pudendal block is not 
sufficient for outlet forceps, it at least reduces the amount of general anesthesia 
to a very few minutes and the episiotomy can be repaired without anything else. 

DR. LUND (closing). — ^As to Dr. McMahon’s question I think there is no doubt 
that gas by itself may have some effect on asphyxia neonatorum. In this senes 
of eases we had no opportunity to study normal cases without gas analgesia so our 
study would add little in this respect to our previous knowledge. 

One point that I want to bring out is the excellent quality of anesthetists which 
we have in our institution. This is the answer to many of our problems, and this 
is why we have had such good results in many of these cases. 

As to Dr. Manley’s question, I have made the same observation; namely, in a 
baby which died in utero following a period of extreme maternal cyanosis. If there 
is maternal cyanosis we can usually expect asphyxia of the infant. When maternal 
cyanosis occurs in the course of delivery I think it well to postpone delivery until 
the cyanosis has been cleared up. • Undoubtedly trauma of delivery in the presence 
of oxygen want adds to the hazard, so for that reason it is better, I believe, to cor- 
rect the maternal oxygen want and then proceed with the delivery. 

We have had little experience ivith local anesthesia. Dr. Henderson’s presenta- 
tion before this Society last year discussed that problem very satisfactorily. 



RADIUM IN THE TREATMENT OP UTERINE BLEEDING 
CAUSED BY BENIGN LESIONS^ 

Lawrence M. Randall, M.D., Sim B. Lovelady, M.D., and 
Fletcher S. Sluder, M.D., Rochester, ]\Iinn. 

(From the Section on Obstetrics and Gynecology, Mayo Clinic and 
Mayo Foundation) 

C OMPLETE follow-up records were studied on 196 women who ex- 
perienced atypical uterine bleeding (menorrhagia and/or metror- 
rhagia) caused by benign conditions, five or more years after treat- 
ment by radium or roentgen ra 3 '^s. These treatments were administered 
by the section on therapeutic radiology of the Majm Clinic. Our results 
are given on the basis of satisfactory control of the bleeding, and for 
the younger women we have considered also the preservation of men- 
strual and reproductive function. In all cases treatment was preceded 
by dilatation and curettage and microscopic examination of the en- 
dometrium removed. 

Atypical uterine bleeding frequently occurs in the first half of the 
reproductive life of women. In these cases the initial treatment should 
always aim to regulate and preserve the menstrual function. Such 
methods of treatment are known to aU and need not be enlarged on in 
this paper. In certain eases all conservative forms of treatment fail 
and more radical measures must be adopted as a means of preserving 
the health or saving the life of the patient. When conservative methods 
of treatment fail and no evidence of pathologic change of the pelvic 
viscera can be found, small amounts of radium may be applied in the 
uterine cavity. A considerable experience with doses of from 150 to 
300 me. hours for women less than thirty years of age has shown a fair 
percentage of success. Not infrequently menstruation has become fairly 
regular in amount and interval and some patients have borne children 
thereafter. If this form of treatment should fail, hysterectomy can be 
performed subsequently. Stacy and Mussey^ previously have discussed 
this group of patients. 

Although it is not possible to draw an ai'bitrary age limit, it is fre- 
quently more difficult to regulate gross abnormalities of menstruation 
b}^ conservative measures after the age of thirty years. After this age, 
mj^matous changes in the uterus become more common and may inter- 
feie ulth the results of conservative treatment. The end results of old 
pelvic inflammatoiy disease begin to occur and the function of the 
ovaries begins to wane. Nevertheless, until the age of forty years is 
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reached, physicians are reluctant to inhibit ovarian function per- 
manently unless this measure is necessary to preserve the health of the 
individual. For patients between thirty and forty years of age, an at- 
tempt is often made to achieve control of atypical uterine bleeding by 
a submenopausal dose of radium. This procedure is used particularly 
for patients in the early part of the fourth decade of life. In the latter 
part of this decade more and more patients are given a menopausal 
dose when radium is used. When increased amounts of radium are em- 
ployed, temporary or permanent inhibition of function of the ovaries 
will occur more frequently. When the usual general symptoms of the 
menopause do appear and require treatment with estrogenic substances 
after irradiation therapy, often the chance of recurrence of atypical 
uterine bleeding which then may require further treatment is increased. 
Furthei'more, the jmunger the ovary the greater its recuperative capacity. 
Consequently a certain percentage of women less than forty years of 
age who receive a calculated menopausal dose of radium will subse- 
quently have spontaneous recurrence of atypical uterine bleeding which 
may necessitate further treatment. 

REVIEW OF LITERATURE 

The literature contains many contributions in Avhicli the relative 
merits of surgical and radiation treatment of this condition are debated. 
Ward^ suggested 1,800 mg. hours for patients more than forty years of 
age. Corseaden^ in a recent repoi’t used from 600 to 2,400 mg. hours 
for patients less than thirty-eight years, and 3,000 mg. hours for patients 
more than thirty-eight years when associated fibroids had enlarged the 
uterus to the size of two and one-half months of pregnancy. BroAvn and 
his associates* employed dosages of roentgen rays from 125 to 1,000 r. 
They felt that it takes 625 to 749 r. to assure permanent cessation of 
menstrual function. Corscaden expressed the belief that 300 r. ante- 
riorly and 300 r. posteriorly will cause amenorrhea for a period of six 
to eight months in the case of women less than thirty years of age 
but that the same dosage may cause permanent amenorrhea among 
women more than thirty-eight years, and that 600 r. will sterilize most 
women. In their study the initial doses of radium ranged from 250 mg. 
hours to 1,200-f- mg. hours. The dose employed for most women at or 
near the menopause was 1,200 mg. hours. 

Keene and Payne® studied 423 cases of functional uterine bleeding- 
After tabulating the results of radium used to control the bleeding in 
391 cases, they came to the conclusion that in at least 50 per cent some 
other form of treatment was required. They reported one death for which 
the treatment could not be held responsible. Their mortality rate follow- 
ing hysterectomy was 0.5 per cent. They stated that surgical treatment 
with conservation of ovarian tissue will be followed by severe menopausal 
sjTuptoms in 7 per cent of cases. In their experience, treatment with 
radium of women thirty years of age or less resulted in restoration oi 
menstruation to normal in 88 per cent of cases; permanent amenorrhea 
occurred in 6 per cent and severe menopausal symptoms in 8 per cent. 
Of forty married Avomen in this group, 5 gave birth to normal babies ana 
8 had miscarriages after irradiation. For patients betAveen thirty and 
forty years of age the picture changed. Bleeding of 95 per cent Ai'as 
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controlled; 24 per cent had permanent amenorrhea and 21 Per cent 
severe menopausal symptoms. With initial doses of 200 to 3UU mg, 
hours of radium, the bleeding of 80 per cent was contr olle d without 
permanent amenorrhea or sevei’e menopausal symptoms, n hen oOO to 
1,200 mg. hoiirs of radium were given, {)ermanent amenorrhea occurred 
in 56 per cent and severe menopausal sj'^mptoms in 47 per cent. In this 
group, 10 pregnancies occurred among 70 patients which resulted in 
6 normal babies and 4 miscarriages. With a dose of 1,200 mg. hours, 
the bleeding of women aged forty to fifty years was controlled in 97 
per cent of cases but severe menopausal symptoms occurred in 38 per 
cent. In their experience radium therapy approached perfection when 
the patients were between the ages of fifty and sixty years. 

Norris and Behney® found in 1,437 cases of hemorrhage from the 
uterus caused by benign conditions that in 750 cases bleeding was due 
to functional causes and in 687 cases myomas were present. ^ Satisfac- 
tory results were obtained in 83 per cent by the use of radium; in 3 
per cent bleeding recurred in ten years or more. Carcinoma developed 
after irradiation in 1.09 per cent. About the same proportion of sat- 
isfactory results were obtained in cases in which myomas were present 
as in cases of functional hemorrhage. The mortality rate in the entire 
group was 0.278 per cent. 

Rousseau^ reported the findings in 841 cases of uterine bleeding caused 
by functional conditions, the menopause, or fibroids. He came to the 
conclusion that fibroids contributed to the bleeding in more than 50 
per cent of cases. He stated that in 5 per cent of cases in which treat- 
ment with radium was employed operation may be required later, and 
in 95 per cent satisfactory results should be obtained from radium. 

On the other hand Heaney,® Gough,** Suggs,^° Sehlink,^ Squire and 
Allen,^^ and others have favored hysterectomy to a menopausal dose of 
radium or roentgen rays, especially for w'omen less than forty years of 
age,_ and have stated that in most instances elective operation is less 
radical than irradiation. 

Corscaden recently reported a series of 733 cases of atypical uterine 
bleeding that occurred with or without uterine mjmmas; these cases had 
been traced for an average of eight years. The bleeding was controlled 
with radium or roentgen rays in 719 (98.1 per cent) and uncontrolled 
in 14 (1.9 per cent). Supplementary irradiation was required in 30 
(6.1 per cent) of 493 cases in which radium was employed and in 18 
(7.6 per cent) of 240 cases in which roentgen treatment was given. 
Corscaden expressed the belief that the chief eause of failure in tliese 
cases was submucous myomas. 


RESULTS OF STUDY OF CASES 


Since the gynecologist or general surgeon is most often confronted 
vith the question of irradiation or operation for those women who are 
forty years of age or less we have divided our series of 196 patients 
into two mam groups; (1) those forty years or less of age and (2) those 
more than forty years of age. 


varying doses of radium on 79 patients forty years of 
demonstrable myomas at the time of the 
S dilatation and curettage are 

factorJ V<iv cent) experienced satis- 

0 . lesults from the initial dose of radium. An additional 10 pa- 
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Table I. Besults of Varying Doses of Eadium on Patients Forty Years of 

Age or Less Without Myomas 



I 

LESS THAN | 
500 ! 

>0SE, mg. HE. 

500-1000 

1000-1200 
OR MORE 

3 

TOTAL 

Patients 

20 

29 

30 

79 

Besults 

1 

1 



Satisfactory 

8 1 

17 

22 

47 

Unsatisfactory 

12 1 

12 

8 

32 

Additional radium 

2 

3 

5 

10 

Hysterectomy ' 

6 

5 

1 

12 

Dilatation and curettage 


1 

1 

1 

Eemoval of ovarian tumor 



1 

1 

No additional radium or opera- 1 

4 

4 

0 

8 

tion; continued trouble 






tients (13.5 per cent) -were given subsequent radium treatments v/ith 
good results. Twelve patients (15.1 per cent) required hysterectomy 
before the bleeding was controlled. Bight patients (10.1 per cent) had 
severe menopausal symptoms. Four pregnancies occurred among the 
64 married women (6.2 per cent). Of 35 patients forty years of age 
or less who had myomas, 15 (42.8 per cent) obtained satisfactory re- 
sults following the initial dose of radium (Table II). One patient had 


Table II. Besults of Varying Doses of Babium on Patients Forty Years of 

Age or Less With Myomas 



1 DOSE, MG. HR. 



LESS THAN 
500 

500-1000 



Patients 

10 

16 1 

9 

35 

Besults 

Satisfactory 

2 

8 

5 


Unsatisfactory 


8 

4 


Additional radium 

! 1 


0 


Hysterectomy 

1 6 

8 

3 


No additional radium or opera- 
tion; continued trouble 

1 

1 ■ ■ 

I 0 

1 1 

1 



a subsequent application of radium. Hysterectomy was subsequently 
performed on 17 patients (48.5 per cent) who had myomas which con- 
tributed to the bleeding. Pour patients (11.4 per cent) in this group 
complained of severe menopausal symptoms. Of the 30 married women, 
only one became pregnant after treatment. . , 

Forty-seven patients more than forty years of age were treated with 
radium (Table III). This includes those who had uterine fibroids ana 


Table III. Besults of Eadium on Patients More Than Forty Years of Age 

With and Without Myomas 



1 dose: 1000-1200 OR more mg. SR. 


NO myomas 

myomas 

Patients 

Besults 

27 

1 

20" 

Satisfactory 

25 

18 

Unsatisfactory 

2 

2 

Hysterectomy 

No additional radium or operation; con- 
tinued trouble 

1 

1 death 

2 


•Additional radium was not given in any case. 
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those who did not have them. All of these patients_ recehmd doses of 
radium of 1,000 mg. hours or more. Of the 2T patients who did. not 
have myomas, 92.6 per cent received satisfactory results. Four patimts 
in this group (14.8 per cent) had severe menopausal symptoms. 
patient in this group died of a pulmonary embolus on the fourteenth 
day after dilatation and curettage and insertion of radium into the 
uterus. Of 20 patients who had myomas, 90 per cent received satis- 
factory results. One patient (5 per cent) had severe menopausal symp- 
toms. 

The results of abdominal and vaginal applications of radium to 14 
patients in both age groups are given in Table IV. In only 2 cases in 

Table IV. Eesults op Abdominal and Vaginal Eadium on Patients in Both 

Age Groups 



average dose 


PATIENTS 40 YB. OF AGE 
OK LESS 

PATIENTS MORE THAN 

40 YR. OP AGE 


ABDOMINAL 

12,000 MG. HR. 

VAGINAL 

800 MG. HR. 

Patients 

Eesults 

11 

3 

Satisfactory 

9 

I 1 

Unsatisfactory 

2 

1 2 

Additional radium 

0 

1 

Hysterectomy 

1 

1 (Dilatation and 
curettage) 

No additional radium or opera- 
tion; continued trouble 

1 

0 


the combined group was a diagnosis of uterine myoma made. This 
number was so small that these cases are classed with those in which 
no myomas were demonstrable. Ten (71.4 per cent) obtained satisfac- 
tory results. Two patients experienced severe menopausal symptoms, 
and one pregnancy occurred among the 12 married women. 

In 21 cases of functional uterine bleeding roentgen therapj’^ was em- 
ployed (Table V). Even with the smaller doses the results in this 


Table V. Eesults Following Eoentgen Therapy 



dosage, roentgens* 

PATIENTS MOKE THAN 

40 YR. OP AGE 

PATIENTS 40 YR. 
OF AGE OR LESS 

700 

960 

1680 

525-960 

1242- 

1760 

•PutiGnts 

Eesults 

1 

4 

3 

; 7 ■ 

i 6 

Satisfactory 

1 

4 

3 

1 

6 

5 

Unsatisfactory 

0 

0 

0 

1 

1 

Additional roentgen treatment 
Ilysterectomy 

0 

0 

0 

0 1 

0 

0 1 

0 

1 

1 

A 

No additional roentgen treatment 

0 

0 

0 

0 

0 

or operation; continued trouble 






var^eu represents the total 

roentgen dosage. The number 

of fields 


group were excellent. The results in 19 of the 21 cases (90.4 per cent) 
The bleeding of all of the patients who were more 
vBvl controlled with the initial dose of roentgen 

« . . Among the patients forty years of age or less one required further 
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roentgen therapy and one patient had a hysterectomy. There were no 
deaths following roentgen therapy. 

We w^ere particularly interested in what happened to the group of 
patients who were forty years of age or less. These cases were divided 
according to age and dose of radium received (Table VI). 


Table VI. Results of Radium Treatment op All Patients Forty Years op 

Age or Less 



1 DOSAGE, MG. HR. 

AGES 

36-40 1 

AGES 

27-35 

total 

1,000 OR 
LESS 

MORE 

THAN 

1,000 

1,000 

OR LESS 

MORE 

THAN 

1,000 

Patients 

37 

umi 

38 

12 

125 

Results 




1 


Satisfactory 



-17 



IJnsatisfactory 



21 



Additional radium or x-ray 






Hysterectomy 





32 

No additional radium or 





11 

operation ; continued 






trouble | 







Of the patients from thirty-six to forty j'^ears of age, inclusive, 62.7 
per cent obtained satisfactory results. The bleeding of 20, or 54 per 
cent, of the patients in this age group who received 1,000 mg. or less 
hours and that of 27, or 71 per cent, of the patients in this age 
group who received more than 1,000 mg. houi’s was controlled. Of 
the patients aged from twenty-seven to thirty-five years inclusive ap- 
proximately, 50 per cent obtained satisfactory results. The bleeding 
of 44.7 per cent of the patients in this age group who received 1,000 
mg. hours or less of radium and that of 58.3 per cent of those who 
received 1,000 mg. hours or more was controlled. Of 125 patients forty 
jmars of age or less, 21 (16.8 per cent) menstruated regularly after 
radium therapjL The other patients in tliis group of 125 had either 
permanent amenorrhea or an occasional scanty flow. 

The pregnancies of 106 married women following radiation for func- 
tional uterine bleeding are listed in Table VII. Pregnancy did not occur 
in the group of cases in which roentgen treatment was given. 

Table VII. BfisuM^ op Pregnancies Following Treatment With Radium* * 


AGE OF PATIENT 
YEARS 

36 

34 

37 

35 
34 


32 


labor and result 

Premature labor at 7 months ; baby died 
Patient died at time of delivery; baby apparently normal 
Miscarriage early in pregnancy 
Normal pregnancy 

One year after radiation treatment miscarriage at 3 
months 

One year later premature labor at 7 months; baby died 
Five months pregnant at time of questionnaire 


*The first two patients received 1,200 mg', hours and the last four 350 to 700 mg'. 
hours of radium. None of these patients had myomas. 


Of the 106 patients, 6 (5.6 per cent) had one or more pregnancies. 
Of these, 2 had miscarriages and 2 had premature labors and the babies 
did not survive. No information was obtained concerning fetal anom- 
alies. 
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Malignant lesions developed in 2 cases after irradiation. In one 
total abdominal hysterectomy was performed for an early adenocar- 
cinoma of the fundus of the uterus nine years -after treatment with 
radium. In the other panhystereetomy was performed for a fibro- 
sarcoma and adenocarcinoma of the uterus four years after roentgen 
therapy. 

COMMENT AND SUMMARY 

The results of radiation therapy in 196 patients who had atypical 
uterine bleeding not caused by a malignant condition were studied. 
One hundred and seventy-five patients were treated with radium and 
21 with roentgen rays. The bleeding was satisfactoriljr controlled by the 
initial treatment in 134 (68.4 per cent). In 13 eases (6.6 per cent) 
subsequent radiation therapy was necessary before the bleeding was 
controlled. Thus good results were obtained in 147 (75 per cent). In 
34 cases (17.7 per cent of the 196 cases) hysterectomy was performed 
sooner or later because of persistent bleeding. Eighteen patients (9.1 
per cent) complained specifically of menopausal symptoms. Six preg- 
nancies occurred among 106 married women, an incidence of 5.6 per cent. 

There were 125 patients in this group who were forty years of age 
or younger and were treated with radium. Twenty-one (16.8 per cent) 
of these established a fairly normal menstrual cycle after radium ther- 
apy. One patient in the total group died from pulmonary embolism 
after dilatation and curettage and intrauterine application of radium. 

The percentage of good results from all types of radium treatment 
increased with the age of the patients. Approximately 50 per cent 
of those aged twenty -seven to thirty-five years, inclusive, obtained good 
results from radium; 62.7 per cent of those thirty -five to forty years of 
age, inclusive, were satisfactorily treated, and 91.4 per cent of the 
patients more than forty years of age obtained satisfactory results. It 
is evident that as the age of the patients increased the dose of radium 
administered tended to increase. We believe, for patients more than 
forty years of age without fibroids or when fibroids are present but the 
uterus is not enlarged to more than its size after three months of preg- 
nancy, that preliminary dilatation and curettage for diagnosis followed 
by intrauterine application of a menopausal dose of radium or the ad- 
ministration of roentgen ray therapy are excellent forms of treatment 
for atypical uterine bleeding. For the group of patients who are from 
thirty to forty years of age, the choice of treatment is made with more 
difficulty. To one who is surgically minded failure of about 25 per cent 
fiom radiation in the entire series would indicate that hysterectomy 
accompanied by a 98 to 99 per cent possibility of cure is preferable. 
By this method ‘of treatment, it is possible to preserve the function of 
the ovaries and at least to delay the onset of the menopause. Further, 
surgical treatment will allow the correction of associated conditions 
that occur from relaxation of the pelvic supports as well as the removal 
of associated lesions. 
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The radiologist can point to a satisfactory control of bleeding in 75 
per cent of cases at an initial risk of less than 1 per cent and the avoid- 
ance of a major surgical procedure. Kadiation therapy does not pre- 
clude the subsequent performance of hysterectomy should it become 
necessary later. 

Radium is often stated to be a conservative form of treatment. This 
may be true in the younger age group when 250 mg. hours or less is 
used or in the older women when an amount calculated to produce the 
menopause is used near or in the climacteric when ovarian function is 
shortly to cease. Radium or roentgen rays may be used in preference 
to surgical treatment for women in the fifth decade of life suffering 
from atypical uterine bleeding caused by benign lesions when the natural 
menopause is to be anticipated shortly, when a uterus is no larger than 
it is in the third month of pregnancy, when the operative risk is in- 
creased because of associated conditions and when no gross evidence of 
active pelvic inflammatory disease exists. We doubt whether radiation 
therapy is truly conservative in the fourth decade of life in the treat- 
ment of atypical uterine bleeding that has failed to respond to other 
treatment. It seems to us that sacrifice of a uterus whose function can- 
not be controlled and the preservation of the ovaries is more conserva- 
tive. Naturally such a statement is made on the basis of a minimal 
mortality rate from hysterectomy. 
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DISCUSSION 

DR. EARL CONWAY SMITH, New Orleans, La.— All cases of atypical uterme 
bleeding in the category of this series should have a thorough uterine curettage with 
microscopic examination of the tissues removed, as only by so doing can the occa- 
sional early malignancy be recognized and treated accordingly. Great emphasis 
should be placed upon the selection of the type of patient suitable for radium 
therapy. Radium should not be applied until all other more common measures have 
failed. 

Not aR will agree that radium should be used in puberal girls and women of the 
childbearing age due to the uncertain results which include the high incidence of 
miscarriages in the relatively rare pregnancies that do occur in those women that 
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remain fertile following its use. Through such reports we may learn to use even 
smaller doses of radium, thereby increasing the number who remain fertile after 
treatment. 

Atj-pical bleeding in the first half of the reproductive life gives us our greatest 
worry when it cannot be controlled by conservative measures. Eadium, when 
jndicionsly used with respect to proper selection of case and proper dosage, certainly 
has its field of usefulness here. The percentage of cures, even though the percentage 
of those estabhshing a regular menstrual rhythm is low after radium application, 
warrants its use in preference to hysterectomy, as hysterectomy can almost always be 
done later. 

In the second half of the reproductive period (30 to 40 years), I believe the 
atypical bleeding eases of benign origin should be divided into two groups with 
respect to management. First, those patients extremely desirous of having a baby, 
and second, those who have their family or are known to be sterile. Both groups 
must, of course, be qualified by the presence or absence of definite indications or 
contraindications to surgery. In the first group, those desirous of becoming preg- 
nant should be given a submenopausal dose of radium in the hope that ovarian 
function will be preserved. In the second gronp, I believe that total hysterectomy 
with conservation of ovarian function is the procedure of choice. 

At the menopause, opinions are definite and favor the use of radium unless there 
are specific indications or contraindications for surgery. 

Before radium is applied in any patient before the climacteric, a clear explana- 
tion should be made to that patient or to some responsible member of the family, 
that, although the bleeding is controlled in 60 to 90 per cent of the cases, nothing 
definite can be promised as to the preservation of ovarian function. 

I, of course, condemn the use of radium in the fertile woman by the occasional 
operator. 

BE. PHILIP F. SCHNEIDEE, Evanston, III. — ^In the group of yoimger women, 
in the absence of myomas or pathology of other kinds, we must assume that the 
bleeding of which the patient complains is in most instances due to some endocrine 
imbalance. Wlien radium is used we know that further depletion of the function of 
the ovary, or interference with the normal function of the ovary occurs. 

"While the bleeding can be controlled by hysterectomy or radium, both of these 
methods are usuaUy accompanied by an exaggeration of subjective symptoms. The 
dosage of radium has been found to be a very important factor not only in stopping 
the bleeding but in relieving the subjective symptoms. Nevertheless it is to be hoped 
that with increased knowledge of endocrine diagnosis and therapy, the need for 
radium and surgery in the absence of demonstrable pathology will be appreciably 
decreased. 


DR. GILBERT F. DOUGLAS, Birsiinghasi, Ala. — In a group of cases which 
we have been working on at the Hillman Hospital in Birmingham, we have, so far 
as possible, avoided both radium and x-ray. In treating these cases we endeavor to 
delay for a period of time and if necessary do several curettages before resorting 
to radiation. As a result, there have been very few of these cases that could not 
be corrected if proper study was done to determine the endocrine status of the sub- 
ject. Certainly in the younger group we should work to determine if the condition 
cannot be corrected by more conservative means. 


dr. KARL JOHN KAENAHT, Houston, Texas. — ^In the past five years we 
>ave had at the Jefferson Davis Hospital more than 500 cases of uterine bleeding 
sent to us and in not one case have we used radium. Our experience with patients 
receiving radium from other sources before coming to us has been discouraging, 
recall 3 patients with functional uterine bleeding sent to me who continued to 
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bleed after receiving radium and only stopped when they had received stilbestrol. 
There were also three patients who had been given tlie so-called stimulating dose 
of radium for bleeding due to benign lesions. The first two patients W'ere told that 
their menstruation would stop for only a few months, but three years afterwards 
there still has been no sign of a flow. The other young girl had to have a 
laparotomy because of bleeding from the right ovary. The left ovary was found 
to be entii’elj'^ atrophic and the right ovary wms full of old clotted blood. Several 
private patients who have had large doses of radium for menopausal bleeding were 
also sent to me and were psychologic problems. Apparently I have seen only the 
bad side of radium therapy. 

We have been giving 5.0 to 25.0 mg. of stilbestrol to stop uterine bleeding due 
to benign lesions. Our results have been most gratifjdng. We can keep these pa- 
tients from bleeding for one month, six months, or twenty-four months. One jmung 
girl, age 19 years, was made amenorrheic for approximately 2 years. She has been 
closely watched and studied. Many blood chemistry studies and endometrial biopsies 
have been taken and none of these showed anything abnomal. She has now 
menstruated 6 times and the endometrial biopsies have all been pre-menstrual in 
morphology, which indicates that ovulation had occurred. She also had a laparotomy, 
and grossly there were no abnormal changes observed in the uterus and tubes. The 
ovaries were like those seen at a full-term pregnancy, that is, they were small, 
smooth, and devoid of normal follicular cysts. 

According to our routine we give 5.0 to 25.0 mg. of stilbestrol in oil, according 
to the amount of bleeding, into the anterior lip of the cervix, using a spinal needle 
and a 10 c.c. syringe. If, however, the patient is not bleeding very much and is in 
good physical condition, she is given a prescription for twenty-five 5.0 mg. stilbestrol 
tablets and is instructed to take one tablet every night at bedtime for twenty 
nights. She has 5 extra 5.0 mg. stilbestrol tablets left, and these are to be used 
if needed for the withdrawal bleeding, because tAVO to eight days following the 
taking of the last 5.0 mg. tablet she will spot for two or three days, bleed for two 
or three days, and then spot for twm or three days more. If this bleeding is excessive 
she can take one or two of the 5.0 mg. stilbestrol tablets to check the flow\ In 
14 to 21 days later she will start to flow' again. Eighty-seven per cent of the pa- 
tients Avill floAV normally again if thyroid is given up to tolerance (pulse of 100 to 
110). To reach such a dose 14 gr- is given every morning before breakfast, and 
every fourth morning the dose is increased 14 gn. until the tolerance dose is 
reached, whether it be 14 or 30 gr. 

The more I study normal and abnormal uterine bleeding, the more I am convinced 
that bleeding is dependent on an estrogenic hormonal blood level. With an estrogenic 
blood level above or below' this normal level the patient is amenorrheic. Examples 
are the amenorrhea of pregnancy, which is above the estrogenic bleeding, and the 
absent periods of the young girl before puberty, ivhich is below the estrogenic bleed 
ing level. 

DR. WILLIS E. BROWN, Omaha, Neb.— I should like to report the results of 
our experiences in the University of Nebraska and the University of Michigan Avit i 
radiation therapy. In our studies AA'e used a relatively ncAV unit of measuring tie 
amount of radiation delivered. The radiologists call this the “tissue roentgen. 

By this means they are able to compute the exact amount of radiation den ere 
to the ovary. We should not group our patients by so many milligram hours o 
radium or roentgens of x-ray for the effectiveness of this therapy w'ill a ary witi 
thickness, AA'eight, and age of the patient. 

It is our experience that 1,000 mg. hours of radium in a millimeter and 
half of platinum within the uterine cavity will only give you lo per cent cessa 
of the uterine bleeding. If on the other hand Ave raise this by 300 or 500 mg. mu 
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for tlie heavy patients, the level of success will he increased to 95 per cent. The 
same thing is true of x-ray. If one can deliver 600 "tissue roentgens" to the 
ovary almost 100 per cent success will be obtained. Radiation therapy of this 
type is most suitable in patients who are 40 years of age or over. When the dosage 
is adjusted, the degree of success approximates that of surgical management. 

dr! RANDALL (closing). — I made no attempt to discuss the endocrine therapy 
that might be used in these patients, inasmuch as they constitute a group in which 
endocrine therapy had failed and in which some more radical treatment was neces- 
sary. Furthermore these patients were treated in the period from 1930 to 1935 at a 
time when endocrine therapy was not as well advanced as it now is. 

The point of the paper was to show what results were obtained by the doses of 
radium employed. I am particular!}- pleased at the discussion about the technique 
of the application of radium therapy. This applies especially to the patients over 
forty years of age. In the group under discussion, in many instances one tries to 
preserve menstrual function by using submenopausal or subcastration doses of 
radium. It seems to sum up to the fact that these patients should be intensively 
studied and treated with conservative measures first and later with radical measures 
if necessary. I do not believe we can make a flat rule as to treatment of this 
younger age group. 


4 


CLINICAL EVALUATION OF EQUINE GONADOTROPIN^' 


Laman a. Gray, M.D., Louisville, Ky. 

(From the Department of Obstetrics and Gynecology, University of Louisville Medi- 
cal School) 


^ REAT clinical interest in the gonadotropic hormone from the serum 
of pregnant mares began with an excellent paper by Davis and 
KofP in 1938, in -which they claimed experimental ovulation in women 
for the first time. Thirty-six women at various stages of the. menstrual 
cycle were given 50 to 70 units of "gonadogen" intravenously sixteen 
to seventy-six hours before opei'ation. Sixteen patients had young cor- 
pora lutea. There was some skepticism of these results, but follow- 
ing tile confirmation of Siegler* and others the production of ovulation 
in the normal or responsive ovary by this means is fairly general!}^ 
accepted. 


A number of papers have appeared since tliat time applying the 
iiormone to clinical conditions. Unfortunately most of them have dealt 
witli entirely clinical details in cases that might sho-w spontaneous 
1 emissions, or with cases having such v-aried treatment as to leave doubt 
as to which may have been the effective therapeutic agent. It has 
seemed to ns tliat sufficient groundwork has not been laid to advise 
complicated combinations of this hormone with others to obtain magic 
cures. Still other papers have been so enthusiastic as to be incredulous 
to a pi ofession that has been so misled with chorionic gonadotropin. 


Stctricfan^^fn TlurT®""' Meeting of the Central AssociaUon of Ob- 

"rwians and Gjnecologists, New Orleans, T.,a., October 2 to 4, 1941. 
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Two recent papers with well-studied eases are of interest because 
of their negative results. 

Erving, Sears, and Rock^ (1940) concluded that 81 per cent of their 
48 patients with sterility, dysfunctional flowing or amenorrhea were 
apparently unaffected by the mare’s serum hormone. In no ease was 
there any deflnite evidence of stimulation of ovulation. Vogt and 
Sexton”* (1941) reported 13 patients with amenorrhea and 4 with 
metrorrhagia. The patients Avith amenorrhea Avere primed AAoth 16,000 
units of estrone. Three Avith amenox’rhea menstruated regularly and all 
4 Avith metrorrhagia shoAved immediate improvement. No ovulatory 
effect on the endometrium Avas found in any case. A most important 
point in these tAvo papers is that the prepared aqueous solution of the 
hormone (gonadin. Cutter) Avas used. 

The present paper is intended to summarize our studies conducted 
over a period of three years on the dried form of this hormone (gonado- 
gen, Upjohn). Our previously reported cases of patients Avith amen- 
orrhea and metrorrhagia,® (1940) and primary dysmenorrhea® (1941) 
are resummarized here Avith a longer folloAV-up and additional cases. 
Also patients Avith male sterility are described, in an effort to bring 
together the main indications for the hormone at the present time, cor- 
related Avith the results Ave have obtained. Throughout this Avork an 
effort has been made to use consistently the one hormone Avith no other 
therapy at the time, not because there may not be great value in com- 
binations, but to determine any iiositive effects that the hormone alone 
may have. Thyroid has not been prescribed, although some patients 
Avould probably have been benefited by it. Clinical effects on bleeding, 
pain, and fertility have been noted and Avhenever possible endometrial 
biopsies or sperm counts have been obtained for objectiA^e data. 

AMENORRHEA 

Sixteen patients Avith secondary amenorrhea have been treated 
Avith the pregnant mare’s serum hormone. Eleven had biopsies before 
treatment. Tavo had atrophic endometrium, 7 interval nonsecretory 
endometrium, and 2 endometrial hyperplasia (nonsecretory). Treat- 
ment Avas continued from one to nineteen months. Menstruation attrib- 
uted to the hormone occurred in 12 patients. Tavo others menstruated 
three and fourteen months after treatment ; in each instance the patient 
had received only one month’s treatment. Tavo patients (Cases 1 and 
3) Avere completelj’” refractory after nine and tAvelve months of cyclic 
treatment, although one (Case 1) had one single mensis after three 
months. 

Of the 12 Avho had cjmlic menstruation, 6 patients showed^ secretory 
endometrium (5 normal premenstrual) after treatment, Avhile 4 had 
nonsecretory endometrium. But of those Avho had secretory endo- 
metrium, it is interesting that as treatment continued, the majority ot 
menses Avere nonsecretoiy. Case 2 had tAvo cycles of secretory and tAAO 
cycles of nonsecretoiy endometriums. Case 5 had three cycles o 
secretory and tliree cycles of nonsecretory endometriums. Case o a 
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CASE 

AGE 

DURA- 

TION 

ENDOMETRIUM 

P.M.S.* 

UNITS 

OBSER- 

VATION 

CLINICAL RESULT 

FOLLOW-UP 

BIOPSIES 

1 

18 

3 yr. 

Atrophic 

400 

36 mo. 

One mensis in 

Nonsecret. 12 x 






12 mo. 


2 

19 

6 mo. 

Atrophic 

260 

36 mo. 

Regular menses 2 

Secretory 2 x 




1 


yr. 

Nonsecret. 2 x 

3 

21 

13 mo. 

Nonsecretory 

710 

9 mo. 

No menses 

Nonsecret. 8 x 

4 

24 

9 mo. 

Nonsecretory 

100 

6 mo. 

Regular menses 


5 

26 

5 mo. 

Nonsecretory 

70 

1 16 mo. 

Regular menses 

Secretory' 3 x 
Nonseeret. 3 x 

6 

23 

14 mo. 

Nonsecretor 3 ’ 

930 

38 mo. 

Regular menses. 

Secretorj^ 3 x 






No menses 
after treat- 
ment stopped 

Nonsecret. 9 x 



7 

23 

, 10 mo. 

Nonsecretory 

120 

6 mo. 

Regular menses 

Secretory 1 x 
Nonsecret. 1 x 

8 

18 

8 mo. 1 

Hj-perplasia 

610 

14 mo. 

Regular menses 

Nonsecret, or 

j 






hj’perplasia 

10 X 


9 

17 

4 mo. 


110 

2 mo. ' 

One mensis 

Nonsecret. 1 x 

10 

25 

S mo. 

Nonsecretory 

30 

17 mo. 

No menses 13 mo. 

Nonsecret. 1 x 







Then 3 menses 


11 

28 

20 mo. 

Nonseeretorj’ 

40 

5 mo. 

One mensis 3 jno. 








later 


12 

19 

13 mo. 


610 

23 mo. 

Regular menses 

Secretory 2 x 
Nonsecret. 9 x 

13 

IS 

9 mo. 

Hyperplasia 

410 

16 mo. 

Regular menses 


14 

26 

6 mo. 

240 


Three menses fol- 

Secretory 1 x 

15 






loved by preg- 
nancy 


20 

13 mo. 


60 

1 mo. 

Menses in 14 


16 






days 


35 

9 mo. 


180 

3 mo. 

Regular menses 



•P.M.S., Pregnant mare’s serum. 


three cycles of secretory and nine cycles of nonsecretory endometriums. 
Case 7 had one cycle each of secretory and nonsecretory endometriums. 
Case 11 had two cycles of secretory and nine cycles of nonsecretorj’- 
endometriums. Case 14 had one cycle of secretory endometrium fol- 
lowed by a normal pregnancy and a normal child. 

From these data it is evident that growth elfeets have occurred in 
the endometrium followed by secretory effects in six cases. Five patients 
are known to have continued cyclic menstruation over a period of months 
after the hormone was discontinued, and one is Ivnovm to have stopped 
immediately after continuous treatment for twentj’' months. Even after 
ovulation apparently is established during treatment, it does not occur 
in the majority of cycles as treatment is continued. However these 
experiments seem to demonstrate that normal secretoiy endometrium 
can be brought about in the majoi'ity of the cases by the pregnant 
mare s serum alone. 


_ Short summaries of four cases, which are particularly interesting 
111 comparing two other potent products (anterior pituitary extract 
irom sheep and a mixture containing anterior pituitary extract and 
ciorionic gonadotropin [synapoidin] ), are given. Detailed discussion 
ol the latter products are too lengthy for this paper. 


Case 1. — Hlenses which began at 13 years of age were irregular until 
the patient reached the age of 15 when amenorrhea occurred for 
twenty months. Repeated biopsies showed atrophic endometrium. After 
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three months’ treatment with gonadogen (60 units each month),, the 
patient had one menstrual period. Gonadogen was repeated for nine 
months during which time the biopsies showed slight growth effect, 
then reverted to consistent atrophic endometrium. After twelve months 
of treatment, gonadogen was discontinued and anterior pituitary ex- 
tract from sheep was given each month in dosages from 100 to 300 
hj^pophysectomized rat units. After two months, the endometrium 
showed slight hyperplasia with no secretion and regular menstrual 
periods began. The anterior pituitary extract was continued every 
month, and biopsies before each period showed interval nbnsecretory 
endometrium or endometrial hyperplasia with “Swiss cheese’’ glands. 
After thirteen months of steady treatment with anterior pituitary ex- 
tract, late interval secretory endometrium was first obtained. After 
the fifteenth month normal premenstrual endometrium was found. 
Treatment with anterior pituitary extract was continued monthly and 
8 of the next 11 consecutive monthly biopsies showed seeretorj^ endo- 
metriums. The last biopsy was nonseeretorj’- and was the only cycle 
in which anterior pituitary extract had not been given in twenty-four 
months. In this case, the anterior pituitary extract has given normal 
secretory endometrium when the pregnant mare’s serum was ineffective. 

Case 3. — Patient, 21 years old, had had regular menses from the age 
of 13 to 20, but had had none for seven months when first seen. Biopsies 
showed nonsecretory endometrium. Gonadogen was given each month 
for nine months. No menses occurred. Biopsies remained nonsecretory, 
at times atrophic. In the next twelve months, the patient received 
anterior pituitary extract from sheep. Two menses occurred. Biopsies 
remained nonsecretory but showed fair growth effect. In the next 
twelve months, the patient was given synapoidin each month. She had 
three menses. Biopsies taken each month showed consistently non- 
seeretory endometrium. The pregnant mare’s serum was followed by 
no menses, anterior pituitaiy extract and synapoidin were each followed 
by occasional menses, but at no time did secretory endometrium occur. 

Case 6. — Patient, 23 years old, had had amenorrhea for fourteen 
months. Biopsies showed nonsecretory endometrium. Gonadogen was 
given each month for twenty months, resulting in cjmlic menstruation. 
Secretorj^ endometrium (twice full premenstrual) was found 3 times 
and nonsecretory 9 times, hlenses stopped after two months. Pour 
months later anterior pituitary extract from sheep was given for five 
months, during which time she had three menses with nonseeretoiy 
endometrium. Treatment was discontinued. In the next six months no 
menses occurred. The pregnant mare’s serum hormone was followed 
by menses and occasional secretory endometrium. Anterior pituitary 
extract was followed by menses but no secretory effect. 

Case 12. — The patient began menstruating for the first time in thirteen 
months after one series of gonadogen. Injections were continued cacii 
month for twelve months. Biopsies taken each month before the menses 
showed secretory endometrium twice and nonsecretory nine times. 
Once there was slight endometrial hyperplasia. The injections were 
changed to sjmapoidin each month for seven months. Secretorj’’ en- 
dometrium occurred twice and nonsecretory five times. In this case, 
sjuiapoidin (a mixture of chorionic gonadotropin and anterior pituitary 
extract) seemed to give the same secretory effects as the pregnant mare s 
serum hormone. 
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CASE 



P.M.S. 

UNITS 

OBSERVED 

RESULT 

FOLLOW-UP 

BIOPSY 

1 

20 

4 yr. 

200 

6 mo. 

Regular menses 6 mo. 

Hj^erplasia 






Recurrence 


2 

25 

8 yr. 

260 

16 mo. 

Not improved 

HjTierplasia 

3 

23 

2 yr. 

350 

6 mo. 

Not improved 

Hyperplasia 

4 

18 

5 yr. 

140 

2 mo. 

Not improved 

Hyperplasia 

5 

25 

4 mo. 

90 

1 mo. 


Hj'perplasia 

6 

43 

2 yr. 

120 

6 mo. 

Not improved 

Secretory 

7 

23 

5 yr. 

120 

12 mo. 

Improved 8 mo. Recur- 

Hyperplasia 






renee 


8 

28 

10 yr. 

180 

30 mo. 

Temp, improved 

Hyperplasia 


metrorrhagia 

Eight patients with metroriliagia and pi'oved endometrial hyper- 
plasia with “Swiss cheese” glands and nonsecretory epithelium have 
been treated with pregnant mare’s serum hormone. The total dosage 
has varied from 90 to 350 units. Pour patients were not improved in 
any degree. Three had fairly regular normal menses for six to twelve 
months, after which there was recurrence of the metrorrhagia. The 
recurrence was helped in 2 eases, while one recurred a third time when 
the bleeding did not stop after the hormone. Follow-up biopsies showed 
no change in the hyperplastic endometrium in 7 cases. One patient, 
aged 43 years, did show a premenstrual endometrium on two occasions 
after the hormone was given. This patient was found at operation to 
have a small submucous myoma. The results in these 8 cases were not 
very encouraging for the treatment of endometrial hyperplasia. 

Ten other patients Avith metrorrhagia have had endometrial biopsies 
which failed to shoAv hyperplasia. Three had secretory endometrium 
before, during, and after treatment, but the metrorrhagia continued 
without improvement. Seven patients showed interval nonsecretory 
endometrium before treatment. Three had regular menses ; the patients 
were folloAved for from six to fourteen months. One of these remained 
anovulatory, the second showed early secretion in one cycle and no 
secretion in three cycles, Avhile the third had normal premenstrual endo- 
metrium on two occasions. Three patients remained unimproved as 
far as regulating the lileeding was concerned, but during treatment 
-- sliOAved early secretory endometrium. 


Table III. Metrorrh.agia With Biopsy 


CASE 

AGE 

BIOPSY 

TREAT- 

ilENT 

UNITS 

P.M.S. 

OBSERVATION 

RESULT 

BIOPSY AFTER 
TREATMENT 

1 

2 

3 

4 

5 

G 

7 

S 

9 

10 

20 

29 

29 

IS 

IG 

22 

IS 

15 

29 

22 

Premenst. 

Premenst. 

Slight secretion 

Nonsecretory 

Nonsecretory 

Nonsecretory 

Nouseeretory 

Nonsecretory 

Nonsecretory 

Nonsecretory 

250 

60 

330 

60 

200 

30 

140 

CO 

150 

CO 

3 mo. 

4 mo. 

6 mo. 

6 mo. 

6 mo. 

14 mo. 

5 mo. 

12 mo. 

9 mo. 

Not imp. 

Not imp. 

Not imp. 
Regular 

Imp. 

Regular 

Not imp. 

Not imp. 

Not imp. 

Same 

Same 

Slight secretion 
Nonsecretory 

Slight secretion 
Secreton,- 
Slight secretion 

Slight secretion 
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Only 3 out of 10 patients were clinically relieved of the metrorrhagia. 
Four of 7 patients Avith anovulatory endometrium showed some degree 
of secretion in the endometrium during treatment. This would suggest 
that some response Avas obtained in the ovary and that the treatment 
may have lieen incomplete. As yet the treatment of metrorrhagia has 
not been simplified. 

Nine additional cases of metrorrhagia have been treated Avithout 
biopsies. Five had puberty metrorrhagia; the ages of the patients 
varied from 9 to 15 years. At least very good temporary results have 
been obtained in 4 cases, although one patient has had a recurrence 
after eight months. One of these girls developed a temporary painful 
cystic ovary during treatment. The other four patients had only 
slight bleeding betAveen periods. Three seemed to be improved and 
one shoAved no improAfement. 

A study of these 27 cases of metrorrhagia suggests that the pregnant 
mare’s serum hormone is of lvalue in about one-half of the cases. Possi- 
bly one-half of the cases might improve anj^vay. The finding of 
secretory effects in 5 anovulatory bleeding cases does suggest that 
ovarian stimulation has taken place. The series of puberty metrorrhagia 
is too small for conclusions, but does suggest the possible use of preg- 
nant mare’s serum hormone in these eases. 


Table IV. Metrorrhagia Without Biopsy 


CASE 

AGE 

DURATION 

TREAT- 

MENT 

UNITS 

P.M.S. 

OBSERVATION 

RESULT 

1 

13 

4 mo. 

70 



2 

9 

7 mo. 

60 

9 mo. 

Normal 8 mo. Recurrence 

3 

14 

3 mo. 

60 

3 mo. 

Normal. Cystic ovary 

4 

15 

3 mo. 

60 

3 mo. 

Normal 

5 

14 

6 mo. 

240 

5 mo. 

Normal 

6 

26 

6 mo. 

60 

1 mo. 

Improved 

7 

32 

5 mo. 

120 

3 mo. 

Not improved 

8 

25 

1 mo. 

30 

6 mo. 

Normal 

9 

29 

2 mo. 

60 

6 mo. 

Improved _ 


DYSMENORRHEA 

The treatment of dysmenorrhea is one of the most difficult problems 
in gynecology. Innumerable remedies haAm been offered. The Avhole 
matter is so confusing and unsatisfactory that one feels there is no 
dependable therapy. 

Dysmenorrhea may be readily classified into tAVO types, the secondaiy 
or extrinsic ij’^pe and the primary or intrinsic type. The secondai}^ 
group includes those due to definite cervical strictures, intramural oi 
submucous myomas of the uterus, chronic salpingitis Avith menstrua 
exacerbations, and various pelAue tumors. An exceedingly importan 
and common cause is endometriosis, Avith either adenomyomas of tJie 
uterus or implants in the abdominal cavity. Endometriosis maj’’ oe 
suspected AAdien an ovary is adherent and more readily diagnosed AA’iien 
there are palpable densely adherent cysts or nodules and induration m 
the rectovaginal septum. On the other hand, the preoperative diagnosis 
may be impossible because of the small size of the implants, borne 






Table V. Dysmenorrhea 





BIOPSY 

TREATMENT ’ 

BIOPSY 

OBSER- 

IMPROVE- 

REMARKS 

CASE 

AGE I 

!ACE 

BEFORE 

UNITS PEE 

AFTER 

VATION 

MENT 



T 

REATMENT 

MONTH 

TREATMENT 



1 

20 

c 

Premenst. 

60-30-00-60- 

Premenst. 

16 mo. 

Moderate 

Pregnant 10 





50-60 

lx 



mo. later 

2 

15 

c 

Premenst. 

30-60-60-60 

Premenst. 

21 mo. 

Marked 







4x 




3 

19 

c 

i’remenst. 

60-60-60-60- 

Premenst. 

23 mo. 

Slight 

Operation old 





60-60-60 

4x 



ruptured ap- 
pendix 

4 

22 

c 

Premenst. 

50-60-60-60- 

Premenst. 

23 mo. 

Marked 






60-50 

2x 




5 

14 

c 

Early 

60-10 


2 mo. 

None 

Later active 




secret. 





tuberculous 









lungs and 
salpingitis 

6 

17 

c 

Premenst. 

60 


4 mo. 

Slight 

Pregnant 




3 X 





after 4 mo. 

7 

17 

w 


60-60 

Nonsecret. 

15 mo. 

Marked 







3x 




8 

21 

w 

Premenst. 

60-30-30-30- 

Premenst. 

8 mo. 

None 

Operation : 





60-60-60 

6 X 



endometri- 









osis 

9 

16 

w 


60-100-40- 


9 mo. 

Moderate 






50 





10 

21 

■W 


60-60-60-60 


12 mo. 

Moderate 

Temporary 









cj'st after 
fourth series 

11 

24 

w 


60-60-60 


16 mo. 

None 

Marked ante- 









flexion 

12 

21 

w 


60-60-60 


9 mo. 

Slight 

Pregnant 6 









mo. later 

13 

21 

w 


60-60-60-60 


10 mo. 

None 

Adherent 


23 







ovary: ?en- 
dometriosis 

14 

w 


70-60 


3 mo. 

"Worse 

Operation : 

15 

28 







endometri- 
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intractable cases with supposedly primary dysmenorrhea are actually 
due to endometriosis. Recurrent menstrual appendicitis may be a 
factor in some cases. The pain may be caused by ureteral obstruction 
in the form of spasm or stricture. 

Primary dysmenorrhea is applied to those cases in Avhieh no pathology 
can be demonstrated, other than variations in size and angulation. 
There is dilferenee of opinion as to whether angulation and the small 
canal constitute sufficient etiology to place these cases in the secondary 
group, hlost authors consider them primary, feeling that the etiology 
is of developmental or endocrine origin. 

In the majority of patients with primary dysmenorrhea, the history 
includes the usual menarche at about fourteen years ivith painless 
supposedly anovulatory menses for some two years. During this time, 
the uterus is of the small juvenile type. At sixteen years of age, cramps 
appear, apparently associated with beginning ovulation. From eighteen 
to twenty years of age the pain is often very severe and the uterus is 
usually adolescent in type, being perhaps of normal length but quite 
narrow. Between the ages of 22 and 25, the pain diminishes to a mild, 
undisturbing cramping, and the body of the uterus particularly is found 
quite well developed. There are, of course, exceptions to this sequence, 
but it is the commonest that we have seen. 

Psychiatric factors, thyroid, iodine, malnutrition, lack of exercise, 
and systemic disease have been brought out as important in treatment. 

Endocrine influences are incompletely understood. The estrogenic 
hormones directly regulate the size of the uterus in proportion to the 
amount of hormone present, unless the uterus as a receptor has some 
degree of insensitivity. Treatment has been directed to developing the 
uterus by additional estrogens parenterally. Sturgis and Albright' 
have found that the subsequent period will be painless if large doses 
of estrogens, which prevent OATilation, are given early in the cycle. 
Although not too encouraging, it does seem that estrogens over a long 
period of time may have a lasting effect in relieving dysmenorrhea in 
some cases. 

Progesterone is of value in certain cases when the uterus is well 
developed, and prolonged relief may follow therapy given over a few 
months. Testosterone seems effective by depressing the pituitary and 
ovary and preventing ovulation, but probably gives no lasting cure. 
Chorionic gonadotropin is of questionable value in the treatment of 
any woman. 

In a pre-sdous paper (Gray and Manly, 1940) the pregnant mare's 
serum hormone seemed of value in the treatment of patients with 
dysmenorrhea. A longer follow-up of the earlier eases and other new 
eases are here reported. 

Thirty women have been treated with the pregnant mare’s serum 
hormone for supposedly primary dysmenorrhea. Only patients with 
marked pain are included. The age varied from 13 to 30, averaging 
twenty-one years. Twenty-four were white and 6 were colored. 

One or more endometrial biopsies were taken immediately before 
mensti’uation and preceding treatment in 7 cases. Six showed pre- 
menstrual secretory endometrium and one showed questionable earl}' 
secretion. The foUovdng month the latter case was found to have active 
pulmonary tuberculosis and apparently acute salpingitis. Biopsies were 
taken during and after treatment in 7 eases, .showing normal premen- 
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strual endometrium in six. One patient (Case 7) had 3 biopsies taken 
after treatment ■which shoived nonseeretorj’’ endometrium. These 3 
menses were entirely painless, but several other periods were associated 
udth slight cramps and may have been ovulatory cycles. The evidence 
in the other 6 cases indicates that the ovaries were ovulating when severe 
pain was present and that treatment did not interfere with ovulation. 

Nuie patients in this series had practically complete relief of men- 
strual pain. Eight had moderate relief, being much improved. Pour 
had onlj’" slight relief. Two of the latter were treated only one mon'th, 
and a third one at exploratory operation had an old ruptured appendix. 

Nine patients in this series had no relief from treatment. Two 
(Cases 21 and 29) had stem pessaries Avitli subsequent relief, and two 
(Cases 11 and 17) had very small uteri with marked acute anteflexion. 
The latter we believe should have stem pessaries. Two (Cases 8 and 14) 
had exploratory operations with findings of numerous minute endo- 
metrial implants. In each of two patients (Cases 13 and 22), there was 
a slightly adherent ovarjq and the patients liave been advised to have 
exploration for possible endometriosis. Tuberculosis was discovered in 
the ninth patient (Case 5) after one month’s treatment, and treatment 
was discontinued. 

The general impression of efficacious tlierapy has been obtained in 
this study. It has seemed that the uteri in most cases have developed 
rapidly from the adolescent to more adult size. In some there has been 
varying regression in size after discontinuing tlaerapy, with largely 
maintenance of improvement. Evidently certain of the failures were 
actually secondary dysmenorrheas. During treatment, two patients 
developed painful cysts which regressed in the subsequent cycle. Four 
patients became pregnant shoitly after treatment, one (Case 19) hav- 
ing complained of sterility for six years. 

MALE STERILITY 

Previous to the past eighteen months our work in sterility included 
only the most cursory studies of the male. Huehner tests and direct 
macroscopic examinations of condom specimens often give entirely false 
impressions. The former may shoav the effect of female secretions, hut 
nothing regarding the number of spermatozoa. Either the rubber or 
powder in condoms so alters the viability and count as to make observa- 
tions aindependable, as reported in recent literature. Therefore, we made 
sperm analyses from masturbated specimens, including gross appear- 
ance, volume, liquefaction time, pH, motility, total count, and differ- 
ential count of stained smeai's. While these many points are important 
m evaluating the fertility of a man, it seems that the total count per 
cubic centimeter is the most important determination, as the other 
characteristics generally follow variations in the count. As stated in 
■ e iterature by Hotchkiss® (1936) and others, 60 millions per c.e. seems 
0 e the lower limit of normal, relative sterilitj’’ being below this 
umber, approaching ahsohite sterility of zero. 

In the past, hormone therapy for sterility in men has been very 
iscoiiraging. Looney® (1940) reported a single case thoroughly studied 
ana treated with pregnant mare’s serum hormone. In that ease the 
perm count rose from 32 millions to 133 millions. Conception could 
or occur because the wife had nonpatent tubes. HeckeP'’ (1940) re- 
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Table VI. Sterility in Men 


case 

age 

MILLIONS PER 
C.C. BEFORE 

treatment 

treatment 

UNITS P.M.S. 

1 

45 

1.2 

550 

2 

39 

35.0 

140 

3 

33 

22.5 

290 

4 

30 

0.6 

400 

5 

36 

32.0 

200 

6 

32 

30.8 

300 

7 

32 

22.5 

360 

8 

48 

5.0 

120 


30 

Small number 
2.5 

750 A.P.E.' 
120 P.M.S." 
740 A.P.E. 
200 P.M.S. 

10 

34 

29.5 

200 

11 

28 

42.8 

Tliyroitl 

12 

30 

6.2 

Thyroid 

13 

27 

None I 

Thyroid 

14 

52 

1.8 

None 

15 

49 

2.5 

None 

16 

34 

7.5 

None. Active 
tuberculosis 

17 

37 

None 

None 

18 

30 

None 

None 


MILLIONS 

DURING 

TREATMENT 

PINAL COUNT 

6.5 

35.0 
117.0 

15.0 

57.5 

19.6 

35.6 

67.9 

12.5 

3.1 

180.0 

51.8 

Normal pregnancy. 

Count 15 mo. later 374 
415.8 

Pregnancy, miscarriage 

5.0 

Normal pregnancy 

1.6 


2.5 


0.4 

0.4 

64.9 

76.6 

36.2 


67.2 

4.5 

One sperm 



*A,P.E., anterior pituitary extract; P.M.S., pregnant mare’s serum. 


ported a single ease with increase in count from about 50 millions to 
219 millions with this hormone. After nine months without treatment the 
count was 56 millions. Charny“ (1940) reported 5 patients treated with 
the pregnant mare’s serum hormone. Three showed definite improve- 
ment in the count although in none had the count increased to normal. 

The husbands of 45 private patients complaining of sterility have had 
sperm analyses from masturbated specimens. Eighteen (40 per cent) 
of these men had sperm counts below 60 millions per c.c., considered 
an important factor in the sterility of these couples. Fifteen (33 per 
cent) were considered relatively sterile and three (7 per cent) abso- 
lutely sterile. 

Of the 15 relatively sterile men, two were not encouraged to take 
treatment because of their age (49 and 52 years). One was not treated 
specifically, because his routine physical examination revealed unsus- 
pected active pulmonary tuberculosis. Of the remaining, two with 
hypothyroidism showed increase to normal counts with thyroid alone, 
although one ivas a little irregular in taking the thyroid, and the count 
fell to 4.5 millions in six months. 

Ten men have been treated with the pi’egnant mare’s serum hormone 
for relative sterility. Pour had previously taken thyroid, apparently 
without effect. Very definite increases in the count occurred in five 
after the use of gonadogen. In one (Case 5), there followed a full-term 
normal pregnancy (two miscarriages had occurred five and six years 
earlier). In another instance (Case 7), there was a pregnancy ending 
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in miscarriage. T^Yo patients (aged 45 and 48) showed no improve- 
ment whatever. A third patient without improvement (Case 9) was 
most interesting. Three years ago this man, aged 27 years, had a very 
small number of sluggishly motile sperm. (At that time sperm counts 
were not being made bj’’ us.) Fifteen injections of sheep's anterior 
pituitary extract were given-, there followed a full-term normal preg- 
nancJ^ Six months ago he returned because of sterility. The count 
showed 2.5 millions. All treatment has been unavailing in further sperm 
stimulation, including a series of pregnant mare’s serum hormone, a 
series of sheep’s anterior pituitaiy extract, and a second series of preg- 
nant mare’s serum hormone. The basal metabolism was noi’mal. At 
present, for the fii’st time, he is receiving thyroid to tolerance. After 
one month there has been no improvement. In the two remaining eases 
counts have not been obtained after treatment. 

In this series the dosage was usually 10 units three times weeldy, 
although some received 20 units three times weeldy. Total dosages of 
200 to 550 units were employed. It is possible that in some cases far 
larger amounts should have been given. One patient (Case 8) had local 
reactions, but continued for twelve injections. 

Our records apparently have indicated stimulating effects in five 
men from the pregnant mare’s serum hormone and failures in three 
cases. Two failures were in individuals 45 and 48 years old, the oldest 
in the series, and one of these had recurrent chronic osteomyelitis. 
One other failure was in a young man who seemingly responded three 
years earlier to anterior pituitary extract. 

SUMMARY 

1. The effect of the pregnant mare’s serum hormone in the form of 
‘gonadogen” has been studied in 83 cases in the past thi'ee years. 

2. In 16 patients with secondary amenorrhea, treated from one to 
nineteen months, 12 menstruated and 2 were refractory after nine and 
twelve months of continuous treatment. In tlie 12 who had cyclic men- 
struation under treatment, 6 showed a secretory and 4 a nonsecretory 
endometrium. In these 6 cases. 12 cycles were secretory and 24 ano- 
vulatorj^ One ease was followed immediately after one secretoiy biop.sy 
by normal pregnancy. 

3. In 8 patients with endometrial hyperplasia, 4 showed some clinical 
improvement, although 3 relapsed. The endometrial h.vperplasia re- 
mained the same in 7, while one developed premenstrual endometrium. 

4. In nineteen other patients with metrorrhagia, 10 showed clinical 
improvement, although somewhat equivocal. Four of 7 patients with 
anovulatory endometrium had varying degree of secretion in the en- 
dometrium during treatment. This suggests some active effect from 
the hormone. 

5. In 30 patients with supposedly primaiy dysmenorrhea, 21 were 
improved (9 mai’ked, 8 moderate, 4 slight). Of the 9 failures, secondary 
factors entered practically every case. Four patients became pregnant 
during or shortly after treatment. 
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6. Temporary painful cysts of the ovary occurred in 5 women: they 
disappeared with the following cycle. Further treatment was accom- 
panied by recurrence of the cyst in one case. 

7. In 10 men with relative sterility, 5 were improved and 3 remained 
unimproved. One full-term normal pregnancy and one miscarriage 
were obtained in these couples. 

8. No serious sensitivity reactions occurred in any case. 

The equine gonadotropin used in these cases was entirely in the form of gonado- 
gen, very generously supplied by the Upjohn Company, except in two cases where 
anteron was used, supplied by the Schering Corporation. The anterior pituitarj- 
extract mentioned in follow-up studies of certain patients with amenorrhea was fur- 
nished by the Winthrop Cliemieal Company. Sjmapoidin was supplied by Parki’, 
Davis and Company. 
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DISCUSSION 

DR. EUGENE H. COUNTISS, New Orleans, La.— It would be interesting if 
Dr. Gray would tell us something of the change in the ovaries in these cases with 
manipulation and curettage. Were small follicular cysts ruptured, thus allowing a 
more normal corpus luteura factor? 

We now know that a disturbance of gonadotropic function is not the same m 
primary as in secondary amenorrhea, and that excessive production of gonadotropic 
hormone could be the cause of secondary amenorrhea. 

Dr. Gray would lead us to believe that in cases of menorrhagia, pregnant mare s 
serum is not of much value. Hyperhormonal bleeding is due to disturbed gonado- 
tropic secretion in the anterior pituitary, and male sex hormone acts by directly 
inhibiting gonadotropic secretion of the anterior pituitary. In the cases of en- 
dometrial hyperplasia, 50 per cent gave failures, while 4 w'ere enough improved to 
encourage treatment with pregnant mare’s serum. They all became refractory later 
and returned to the nonsecretory state. 

In the 30 patients with dysmenorrhea treated with pregnant mare’s serum, relief 
was obtained often enough to warrant further trial. 

In managing male sterility, I would like to stress the importance of the mas 
turbated specimens, as these alone offer a true evaluation. 

DR. L. W. MASON, Denver, Colo.— O ne has to be extremely careful in clinical 
evaluation when giving hormone preparations to a woman whose machinery, may I 
say, is intact. Whenever I feel my feet getting off the ground in enthusiasm at 
results which I seem to be obtaining by treatment, I think of the 16 eases of 
orrhea that Dr. R. G. Gustavson of the Department of Chemistry at the University 
of Colorado and I were studying several years ago from the standpoint of estnn 
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determinations. Before we could complete the study, 5 of the indi%uduals had men- 
struated spontaneously. 

One would think that the ideal indication for the pregnant mare’s serum would 
he those cases in which the only abnormality found was a deficient menstrual en- 
dometrium. I have two slides each from three sterility cases which were thoroughly 
studied, and which fall into that group. 

1. The first slide is one of several biopsies taken at the beginning of menstrua- 
tion, none of which showed any evidence of ovulation. The patient was given three 
intramuscular injections of gonadin in 200 unit doses three times a week, and 600 
units just before the time of expected ovulation. This was repeated over several 
months, with increasing dosages. The next slide of this case, taken three months 
after beginning treatment, shows, I think, some improvement in the endometrium, 
which, however, is still markedlj' deficient in secretory activity. Whether this im- 
provement is spontaneous or resulted from the treatment, I do not know. 

2. The slide from the second case, before treatment, shows evidence of o-\-ulation, 
because there are secretory changes in the glands, but j’ou will all agree that it is 
far from normal. This patient was given various combinations of dosages at vari- 
ous times during the next several months. The second slide of this case, taken 
several months after beginning treatment, shows an endometrial picture which is 
inferior to the first one, before treatment was instituted. Was this spontaneous, 
or the result of treatment? 

3. The first slide from the third case shows definite evidence of ovulation, but 
it shows, I consider, a deficiency in secretory activity. This patient was given large 
doses of pregnant mare’s serum (2,000 units) at various times through a period of 
several months. The second slide, after two months’ treatment, shows what appears 
to be a characteristic cystic glandular hyperplasia. This was in a woman in her 
early twenties, whose menstrual history had always been essentially normal. This 
change may be spontaneous, but it may also be due to the very large doses of the 
serum. It may be that in such dosages, the material may stimulate multiple follicle 
formation, without normal evolution and corpus luteum formation, so that we get 
the picture we see in the typical menopausal cystic hyperplasia. 

In none of these cases did pregnancy occur, and Mazer and Israel, in their new 
book, find its use disappointing in the treatment of sterility. I think this last slide 
will show the wisdom of keeping before our minds the motto which appears in the 
delivery rooms at the Chicago Lying-in Hospital: Primum Non Nocere — first do no 
harm. These newer hormone preparations are potent, and if they do not always 
do what we want them to do, they doubtless do something. 


KARL JOHN KABNAKY, Houston, Texas. — Our results with pregnant 
mare’s serum at the Jefferson Davis Hospital have been such that we do not ad- 
vocate its use in women. Por a study of the effects of this substance we selected 
a group of approximately 10 women who gave a history of normal menstruation. 
An endometrial biopsy was taken on these women on the first day of their men- 
struation and all the endometriums were premenstrual. Some individuals were given 
1,000 international units, some 3,000 international units, some 6,000 international 
units, some 12,000 international units of pregnant mare’s serum, every day or 
every other day or once a week, for approximately nine months. Endometrial biop- 
sies were taken every month and in some cases every other month. In not one case 
did the menstrual cycle change from that previously recorded, which was normal 
at the beginning of treatment. All of the endometrial biopsies taken on the first 
f ay of menstruation still showed premenstrual endometrium. Pregnant mare 's 
serum should have stimulated these normal ovaries so much that an irregularity of 
the menses should be produced. In view of this failure what can we expect preg- 
nant mare’s serum to do to abnormal ovaries? 
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If we gave synapoidin, a combination of A. P. L. and pituitary synergist, we 
obtained a definite upset in the menstrual rliythm. Synapoidin apparently will 
replace pregnant mare’s serum. 

DR. GRAY (closing). — Much of the accurate work with negative results has 
followed the use of a commercial preparation marketed in solution. Such solutions 
may be unstable. Results should be interpreted in the light of whether the dried 
product or prepared solution is used. 


GYNECO GRAPHIC AID IN THE DIAGNOSIS OF ECTOPIC 

PREGNANCY^' 

Irving F. Stein, M.D., Chicago, III. 

(From, the Michael lieese Hospital and Northwestern University Medical School) 

I T IS well recognized by the medical profession that ectopic pregnancy 
presents a confusing and decided^ inconsistent clinical picture. This 
is entirely eomprehensible if we eonsider four conditioning factors, 
namely: (1) the variety of extrauterine locations; (2) preexisting 
pathologic conditions of these sites; (3) the duration of extrauterine 
pregnancj’- in a given site; and (4) occasional re-implantation of the 
ovum in another situation. The various types of implantation in the 
Fallopian tube, intramural, istlimic, ampullar and fimbrial, may give 
rise to differing syndromes, and the ovarian, abdominal, and cervical 
pregnancies create dissimilar symptoms. Previous inflammatory tubal 
disease and functional ovarian swellings often present elements which 
add to the confusion. Both the location and the duration of ectopic 
implantation are significant in relation to the severity of attack, the 
amount of hemorrhage, and to some extent, the prognosis. 

The sj^mptoms at onset are commonly those which are typical for 
normal intrauterine pregnancy, but in some cases, these are entirely 
laeking and the first intimation of the existence of pregnancy may be 
the sudden occurrence of severe pain, shock, and signs of intraperitoneal 
hemorrhage. 

The diagnosis of ectopic pregnancy depends chiefly upon a carefully 
considered history and the findings on bimanual examination, but that 
there is no reliable typical history is well recognized; in some cases, 
even the most usual symptoms may be laeking. Upon examination, 
furthermore, in early eases there is often no palpable siuelling or mass 
to be found, so that the diagnosis rests chiefly upon exceptional tender- 
ness of the affected side. 

Because of the protean nature of this disorder and the frequency with 
which it fails to foUow a typical pattern, many diagnostic aids to facili- 

‘Presented, by title, at the Thirteenth Annual Meeting of the Central Association 
of Obstetricians and Gynecologists, New Orleans. La., October - to ■*. r. 
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tate recognition of ectopic pregnancy have been described. It is espe- 
cially in those cases in which the diagnosis is obscure, the differential 
diffienlt, and a decision urgent, that diagnostic aids other than those 
ordinarily employed are indicated. Tlie prime object in utilizing addi- 
tional aids is to decide upon prompt surgical intervention when the 
diagnosis of ectopic pregnancj'^ is thereby established, and also to avoid 
laparotomy in cases simulating the picture of ectopic pregnancy but in 
which operation should not be performed. Many careful surgeons and 
gynecologists have operated for tubal pregnancy only to be embarrassed 
to find that both Fallopian tubes were normal and the pregnancy was 
intrauterine. Subsequent inquiry sometimes reveals that the patient 
herself produced the misleading symptoms by the ingestion of oxytocic 
drugs intended as abortefacients; furthermore, that the facts were pur- 
posely withheld from the physician in the hope of getting rid of an 
undesired pregnanc3^ Willful deception as well as inaccurate recital 
of symptoms must be taken into consideration in obtaining a history. 

Whenever the usual symptoms of early pregnancy, such as delayed 
menses, breast fullness, nausea, and urinary frequency, are followed by 
irregular but slight bleeding and some colicky pains, the presence of 
tubal pregnancy should be considered likely. When, in addition, acute 
adnexal tenderness is found, the diagnosis is more certain. If a definite, 
soft, and very tender mass is palpable, the diagnosis is practically as- 
sured. However, inasmuch as many other pelvic conditions may pro- 
duce symptoms and signs quite similar to those of ectopic pregnancy, 
a careful differential diagnosis must be made. Conditions mainly to be 
ruled out are : intrauterine pregnancy with or without threatened abor- 
tion; chronic salpingitis, hematosalpinx; cysts of the ovary, especially 
the corpus luteum cyst; torsion of the ovary or adnexa; acute appendi- 
citis; retroflexed gravid uterus; intraperitoneal bleeding from a rup- 
tured follicle or corpus luteum cyst. 

The unruptured, early ectopic pregnancy presents the chief diagnostic 
problem, for after tubal rupture the picture changes so characteristically 
that the diagnosis is usually simplified. In this communication relating 
to the use of gynecography, only the diagnosis of unruptured ectopic 
pregnancy and tubal mole will be considered. Radiographic methods 
of diagnosis have been described by others, chiefly for cases of advanced 
ectopic pregnancy, especially abdominal pregnancy. In such cases, the 
fetal skeleton has been demonstrated outside the uterus, and the uterine 
cavity visualized by a sound or by means of the instillation of opaque 
media.^ The identification of a small, empty uterine cavity by such 
means serves as conclusive evidence in abdominal pregnancy.^ Snow^ 
has shown in addition that by soft tissue x-rays, the placenta, uterine 
wall, and amniotic sac can be demonstrated. The lack of uterine wall 
shadow over the fetus, he believes, is an important clew in the diagnosis 
of abdominal pregnancy. 
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In order to establish a diagnosis of ectopic pregnancy, the diagnosis 
of an existing pregnancy must first be made, and then a decision as to 
whether the pregnancy is intra- or extrauterine. In any case presenting 
the usual symptoms of early pregnancy in which spotting or early 
bleeding occurs, and especially if there is also some pelvic pain, extra- 
uterine pregnancy must be considered likely. Irregular bleeding, usually 
slight, occurs in about three-fourths of tlie cases, and pain is charac- 
teristic of from 80 to 96 per cent of cases. It is rare to be able to 
palpate the very early unruptured tubal pregnancy; however, the dis- 
covery of a highly sensitive tube has great significance in suspicious 
cases. 

Some of the signs and tests Avhich may be of value for differential 
diagnosis become useful only after a certain amount of intraperitoneal 
bleeding has occurred, such as Cullen’s “black umbilicus” (rarely ob- 
served), and blood obtained by cul-de-sac puncture. The Friedman test 
is usually positive in about half of the cases of ectopic pregnancies: 
Those in which the fetus is alive and/or chorionic tissue is proliferating. 
The drawback to its use is the forty-eight-hour delay. Perhaps the 
Palls’ colostrum skin test will prove reliable as a substitute after more 
extensive trial. The advantage of the Palls’ test is that the reaction 
appears within one hour. Both of these tests, however, may prove posi- 
tive in the presence of a corpus luteum cyst, one of the chief conditions 
to be differentiated, and therefore cannot be considered conclusive. A 
positive pregnancy test usuallj’^ implies a living ovum or at least, grow- 
ing chorionic tissue; then the question of the intra- or extrauterine site 
must be decided. Blood counts are of little value early, for it is only 
when intraperitoneal bleeding occurs that the white blood count is in- 
creased, and the sedimentation rate remains normal until considerable 
hemorrhage and anemia occurs. These tests do not indicate the state 
of the ovum in the tube or the presence or absence of decidua. 

The value of diagnostic curettage has been a matter of considerable 
controversy^. When a definite decidua and complete absence of chorionic 
villi is found upon curettage, the diagnosis of extrauterine pregnancy 
is supported, but according to Novak, ^ in only about one-half the cases 
is decidua found. 

Heaney® makes the point that a “diy scrape,” in which no tissue is 
obtained, in a suspect case is almost certain evidence of ectopic preg- 
nancy. He states that the fewer the scrapings, the more probable the 
presence of ectopic gestation, as most patients expel the decidual cast 
before coming to operation. Siddall and Jarvis® state that while the 
findings of decidua without villi is sti'ong presumptive evidence of extra- 
uterine pregnancy, tlie absence of decidua is not reliable evidence against 
its- presence. Rock," on the other hand, is of the opinion that curettage 
for the recovery of decidua without villi is rarely if ever desirable. It is 
in the cases in which the Asehheim-Zondek or Friedman tests are nega- 
tive that there is usually no decidua in the utenis. Goldblatt and 
Schwartz® found that there was a close but not perfect relationship be- 
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tween the state of preservation of the chorionic tissue and the Friedman 
test, and the latter was not always directly related to the presence of 
decidua. The presence of decidual reaction in the utems depends, they 
believe, upon the duration and amount of uterine bleeding. They agreed 
with Siddall and Jarvis that patients with ectopic pregnancy wdio bleed 
scantily maj'' show uterine decidua but with decreased expectancy as 
the duration of bleeding increases; those patients who bleed moderately 
or profusely for more than three weeks are extremely unlikely to have 
a uterine decidua. 

Biopsy specimens of decidua may be obtained in suspected cases by 
means of the suction curette, but if intrauterine pregnancy has not 
been definitelj’’ ruled out, this should not be attempted. This advice 
appears sound in spite of Sturgis’ report® of 7 endometrial biopsies 
in intrauterine pregnancy without harmful results. It must be borne 
in mind, moreover, that decidua-like changes may occur in the absence 
of pregnancy due to progesterone effects^® and that there is no charac- 
teristic endometrial picture in ectopic pregnancy. 

Cul-de-sac puncture lias been accepted as a means of determining the 
presence of blood in the peritoneal cavity. It has no value, however, in 
cases of unruptured ectopic with the exception of eases of partial tubal 
abortion. Posterior eolpotomy, however, is advocated as a diagnostic 
procedure by a number of autliorities. Torpin^^ believes it should be 
done in every case where the diagnosis is uncertain, and Heaney® pre- 
fers it to simple puncture, believing that the danger from the procedure 
is slight. Furthermore, if the pregnant tube is accessible, it may be 
removed through the eolpotomy opening. 

Peritoneoscopy has also been used successfully by Ruddock,^^ Hope,’^® 
and others, but the method has not received general acceptance. 

For the diagnosis of early and especiallj^ unruptured ectopic preg- 
naney , and for tubal mole, two methods of x-ray are available which may 
be grouped under the term “ gynecography. ” One of these, hystero- 
salpingography, is dependent upon the use of an opaque substance, 
while the other employs a gaseous medium to produce pneumo- 
peritoneum; i.e., pneumoroentgenography. The two methods may be 
used independently or combined with each other. By means of a con- 
trast medium, the uterine cavity may be demonstrated on the x-ray 
film, as well as tubal lumen, when the tubes are open. In intrauterine 
pregnancy, the uterus is distensible and usually shows the imprint of the 
ovum in an enlarged cavity. In extrauterine pregnanej^, the uterine 
cavity will usually be shown as normal in size, triangular or oval, but 
without the imprint. The tubes may or may not be patent, for if 
decidua fills the uterine ostia of the tubes, no contrast medium will 
pass. On the other hand, if the uterine decidua has been shed, both 

ubes may admit the medium, promded that they are not otherwise 

oeked by the pregnanc 3 ^ or bj^ previous inflammatoiy damage. 
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Bortini^^ reports that the diagnosis of early extranterine pregnancy 
can be made by hysterosalpingography, the uterine shadow appearing 
triangular of slightly round, and the uterus slightly deviated to the 
affected side. If the ampulla is the site of tubal pregnancy, the opaque 
medium shows a characteristic distribution through this segment. 
Mathieu^® claimed that by hysterosalpingography a diagnosis of early 
tubal pregnancy could always be made (100 per cent!), and that in 
tubal abortion the mass can be visualized, the oil surrounding the mass 
rendering it radiopaque. Furthermore, he stated that when pregnancy 
was in the midportion of the tube, a rounded shadow appeared at the 
stopping point of the opaque medium; this he considered to be pathog- 
nomonic of tubal pregnancy. I have failed to observe this sign in my 
cases. 



Fig. 1, — Differential diagnosis of ectopic pregnancy with gynecography. 1, 
tured tubal pregnancy (transabdominal pneumoperitoneum) ; 3, normal uterus, ovaries 
and tubes (combined gynecography) ; 3, intrauterine pregnancy, 6 weeks (transao- 
dominal pneumoperitoneum). Cases 4. 5, 6; Similar symptoms; Delayed 
colicky pain, spotting. Similar findings: Tender mass on right side. i. Unruptur^ 
right tubal pregnancy, blood in fimbriated end; 5, right lutein cyst: 6, pregnancy, 
6 weeks; complicated by right twisted dermoid. (Note area of calcification.) 

Pneumoroentgenography is no new procedure in gynecology. have 
reported periodically the results obtained at Michael Eeese- Hospital and 
described the technique fully. I have employed the method in selected 
cases for almost Hvo decades, particularly in cases of sterility and for 
g^Tiecologic differential diagnosis. I first reported a ease of tubal preg- 
nancy diagnosed by pneumoroentgenography in 1926.* Its use m 


*Surg., Gynec. & Obst. 42: 83, 1926. 
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ectopic pregnancy has been limited to eases of nnruptnred tnbal preg- 
nancy and the pelvic lesions which compete with it in diagnosis, and also 
cases of missed ectopic pregnancy which result in tubal mole. The 
method is not recommended for the acutely ill patient with shock or 
intraperitoneal hemorrhage. 

Not infrequently, patients who have been under observation and treat- 
ment for sterility present symptoms suggestive of ectopic pregnancy. 
The bimanual findings often prove vague in such eases, and the Fried- 
man test may be negative. Diagnostic curettage or even an endometrial 



Pig. 2. — 7, Right unruptured tubal pregnancy: Bleeding from fimbriated end; 
o. unilateral Inflammatory disease right adnexa: simulating picture of ectopic preg- 

9. bilateral inflammatory: Symptoms suggestive of ectopic pregnancy. Cases 
to. 11, 12: Similar symptoms: Irregular or delayed menses, pelvic pain, tender- 

10, Left tubal pregnancy: unruptured; 11 , intrauterine pregnancy. 6 'weeks; 
right ovary globular, tender; fa, normal pelvic viscera; sterility. 


biopsy under such circumstances would be inadvisable unless intra- 
uterine pregnancy were ruled out with certaint3\ Furthermore, even 
hysterosalpingographj’^ is not to be recommended, for, as I have eon- 
sistentlj’ warned, all intrauterine instrumentation is contraindicated in 
a patient with suspected pregnancj’-, intra- or extrauterine. On the 
other hand, transahdommal pnewnoroentgenography maj^ be used with- 
out danger of disturbing a pregnancj’-. There are no contraindications 
to the use of this method in unruptured ectopic or intrauterine preg- 
nanc.v. When a satisfactory film is obtained after pneumoperitoneum 
IS induced, the patient being radiographed in the characteristic partial 
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knee-chest posture, a replica of the pelvic status appears in the film 
(Fig. 1). The uterus, tubes, and ovaries can be differentiated sufficientlj'- 
to recognize tubal involvement. Ovarian cysts are easily ruled out as 
they appear as smooth, round structures separate from the tubes. Tubal 
pregnancy often appears as a dense, cone-shaped shadow, the apex 
arising from the uterine horn. The size depends upon the duration of 
the pregnancy. The ovary on the same side may be seen as a, separate 
oval structure or may form part of the adnexal mass. In contrast, the 



Fig. 3. — JS, Right .unruptured tubal pregnancy: slight bleeding fimbriated 
14 . intrauterine pregnancy, 7 -weeks; symptoms simulating ectopic produced by oxytocic 
drugs; 15, right tubal pregnancy: partial tubal abortion; 16, right tubal 
unrupturcd; 17, intrauterine pregnancy, 6 weeks, acute anteflexion; 18, nght tuoai 
obstruction : inflammatory disease (postabortal). 


opposite adnexa appear normal, the tube and ovary being visualized. 
The uterus’ in some cases appears larger, and in some, normal in size. 
In cases where there has been pre-existing inflammatory disease, there 
will be increased density of both tubal shadows, and then the change 
in size and shape will be significant in (diagnosis. When previous bi- 
lateral tubal damage has occurred and extensive pelvic adhesions are 
present, the picture is likely to be confusing. A small amount of blood 
in the peritoneal cavity does not interfere with the diagnosis in early 
unniptui’ed and suspected tubal pregnancy. While the transuterme 
route is not used in suspected cases, in cases of old quiescent tubal 
patliology where the diagnosis of an ectopic must be considered, I have 
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combined the instillation of opaqne media into the uterine cavity with 
the pnenmoperitonenm to obtain complete gynecography of the pelvis 
(Fig. 5). In a few such cases, the combined method has proved of value 
in arriving at a correct diagnosis. Here we may observe that the con- 
trast medium either stops abruptly at the point of tubal obstruction (by 
the implanted o\'um) or it breaks up into numerous small clia/nnels 
where it permeates the blood clot. I have never observed that it sur- 
rounds the ovum in the tube in the characteristic way described by 
Mathieu. The greater information from this procedure accrues from 
the use of pneumoperitoneum, for the latter permits outlining the tubal 



tubal pregnancy: unruptured; 20 . left tubal pregnancy: unrup- 
right tubal pregnancy: partial tubal abortion; 22 , right tubal pregnancy: 

unruptured. 

mass on the x-ray film. In one of our eases, hysterosalpingography 
was used first and was of no diagnostic value alone, but when pneumo- 
peritoneum was performed in addition, the adnexal mass was recognized 
as characteristic of a tubal mole (Fig. 5). 

In this communication, 15 cases of early ectopic pregnancy are pre- 
sented and illustrated (Figs. 1 to 4) in which gynecography was of dis- 
tinct aid in diagnosis. Another group of eases is shown by way of con- 
trast m which the symptoms were suggestive of ectopic pregnancy and 
in which the evidence from the x-ray film was sufficient to rule out the 
diagnosis of ectopic pregnancy. It is just as true of x-ray as of other 
lagnostie methods, that one must evaluate the findings in the light of 
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symptoms and other signs as well as correlating the history of the ease 
in order to arrive at a correct diagnosis. In no case was entire de- 
pendence placed upon this one diagnostic px-ocedure. In some, however, 
the gynecographic evidence was the deciding factor in determining treat- 
ment. That some conclusions drawn from the x-ray films were erroneous 
must he admitted, but tliese were erroi’s of intei’pretation. In other in- 
stances, the films were of no diagnostic value whatsoever. In addition 
to aiding the positive diagnosis of ectopic pregnancy in some cases. 




Fig. 5. — Combined gynecography. 23. OlO vinrupturecl tubal pregnancy: tubal 

24 , unilateral inflammatory disease; simulating picture of tubal pregnancy on film : 

25, right tubal mole: note dispersion of contrast medium upon entering blood clot 
in tube: 26, interstitial pregnancy right horn (mole); note dispersion of contrast 
medium in clot. 


gjuiecograplij" was instrumental in ruling out this diagnosis and at the 
same time, establishing that of another pelvic condition, i.e., intrauterine 
pregnancy, cystic ovary, etc. Hence, the method possesses both a positive 
and a negative value in the diagnosis of ectopic pregnancy. 

CONCLUSIONS 

1. Gynecography may be beneficially employed in the diagnosis of 
eaidj’ and unruptured ectopic pregnancjL 

2. Transabdominal pneumoperitoneum is more valuable, more in- 
formative, and less harmful than hysterosalpingography. 

3. The two methods may be combined in selected eases with excellent 
results. 
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4. Unruptured tubal pregnancy can be slioAvn on the pnenmogram 
with sufficient clarity to serve as a positive means of diagnosis. 

5. Gynecography has a negative value in the diagnosis of ectopic preg- 
nancy in that it may show definitely intrauterine pregnancy with normal 
adnexa, ovarian cyst, and/or other lesions to account for the patient’s 
symptoms, and thus rule out the presence of ectopic pregnancy. 

I wisli to acknowledge my gratitude to my colleagues on the gynecologic and 
roentgenologic services at Michael Reese Hospital for their permission to include 
their cases, and for their cooperation; and to Dr. Harold Laufman for the illus- 
trations. 
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THE USE OF UTERINE PACKS IMPREGNATED WITH 
SULFANILAMIDE* 

A Preliminary Report 

Harley E. Anderson, M.D., Herman L. Gardner, M.D., 

M. F. Gunderson, Ph.D., and J. M. Slack, Ph.D., Omaha, Neb. 

(From the Departments of Obstetrics and Gynecology and Bacteriology, University 
of Nebraska College of Medicine, University Hospital) 

U TERINE packing as a tamponade in the puerperal uterus for the 
prevention of severe hemorrhage is an old procedure. 

Leroux is credited^ with first inventing the uterine tamponade in 1776, 
but Diihrssen popularized® its use in 1887. Plain sterile gauze, and 
gauze to which various chemicals have been added, with the hope that 
their bactericidal action might sterilize the uterine cavity, have been 
used extensivety. The most popular sterilizing agents in the uterine 
pack are iodoform, iodine, lysol, and hexjdresorcinol, favored by various 
writers. DeLee^ advocates 0.5 per cent lysol packing; Diihrssen was 
the first to suggest® the use of iodoform gauze and has since had many 
followers, while Torpin® feels that hexylresorcinol solution is an excellent 
bactericide in a uterine pack; Beck,^ however, suggests the use of moist 
sterile packing with no chemical bactericide, and Stander® prefers plain, 
sterilized gauze to that impregnated with iodoform or other antiseptics. 

Various means of introducing the pack within the uterine cavity have 
been suggested by numerous operators. 

Holmes,® in 1902, introduced a mechanical uterine packer by means 
of which the uterus could be snugly packed. Torpin® has recently modi- 
fied the Holmes packer so that a larger quantity of gauze may be stored 
in a mechanical reservoir, and also various forms of liquid antiseptics 
may be added at the time of packing. DeLee^ used the uterine dressing 
forceps, while Beck^ and Schumann® stress the manual method of pack- 
ing. 

The sole purpose of the uterine pack is to control hemorrhage when 
all other means have failed to check uterine bleeding. It is not the 
purpose of this paper to discuss the use of uterine packing in any but 
post-partum bleeding. It is in the atonic uterus that the tamponade 
acts most effectively and dramatically. Its action is twofold in that 
it exerts pressure upon the bleeding vessels, as well as mechanically 
stimulates the uterus to vigorous contractions. The majority of au- 
thorities concede that in the atonic uterus, after such measures as 

‘Presented at the Thirteenth Annual Meeting: of the Central Association of Obstetri- 
cians and Gynecologists, New Orleans. La., October 2 to 4, 1941. 

The sulfanilamide used in this study was generously supplied through the courtesy 
of Eii Lilly and Company. 
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massage of the organ, exliibition of pituitaiy extract, and intravenous 
use of ergonovine have failed to control post-partum or post-abortal 
hemorrhage, no time should be lost and the uterus should be packed 
promptly. 

Schumann® admonishes haste in packing and advocates not waiting 
until signs and sj^mptoms of acute anemia appear, Dorsett^ believes 
that too late packing fails to control bleeding, because, after the patient 
has lost a large quantity of blood, the uterus will not contract properly 
on account of atonic musculature and marked anemia; he therefore 
urges packing the uterus at the first sign of abnormal bleeding. Torpin® 
states that the routine use of pituitrin and ergonovine is insufficient, 
since in his experience in a series of 200 eases in labor there was sufficient 
bleeding to be classed as post-partum hemorrhage; of this series 11 eases 
required uterine packing, notwithstanding the routine use of pituitrin 
and ergonovine. It is generally agreed that anj’- amount of blood in 
excess of 500 c.c. lost at the time of delivery is considered post-partum 
Iiemorrljage. 

A number of factors influence the likelihood of abnormal post-partum 
bleeding. 

Davis® considers improper conduct of the third stage of labor the most 
common etiologic factor in hemorrhage. He also tMnks prolonged anes- 
thesia and analgesia produce a marked lack of uterine tone and motility, 
thereby increasing the hazards in the third stage of labor. Long labors 
are a marked factor, as well as unusual operative interventions like ver- 
sion and extraction, difficult forceps deliveries, etc. He cautions that 
packing the uterus includes a considerable hazard of infection in the 
invasion of tlie uterus, but that delay in packing involves an even 
greater hazard because of the continuing blood loss. 

Trauma and hemorrhage within the uterine cavity are the two chief 
predisposing factors in puerperal sepsis. No matter with what gentle- 
ness the pack is introduced into the endometrial cavit.y, there is certain 
to be a large amount of definite injury to the compact layer of the 
decidua. To understand better the damage produced by the traumatic 
invasion of the uterus by a foreign object, it may be well to describe 
the appearance of the uterus at the completion of the third stage of 
labor. 

According to AYatson,® “The lining of the uterus is a continuous raw 
surface, more or less shagg^q incident to the separation of the decidua 
through the spongy layer. At the placental site, thrombi project to the 
sinuses, giving this area a roughly elevated appearance. 
\N hile some of the sinuses are occluded, some of them remain open, ex- 
cessive bleeding from them being controlled by firm contraction of the 
uterine wall. In the eoui-se of the first week of the puerperium, a 
necrosis occurs in the superficial layers of the decidua, and this necrotic 
tissue IS east off with the loehial discharge, while active proliferation of 
tile cells goes on in the deeper part, next to the uterine muscle, to form 
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the new mucosa.” Thus, the whole lining of the uterus is simply a 
granulating surgical wound. 

It is therefore easy to understand that any organisms present find an 
ideal nidus for their growth during the early stage of this ‘ ‘ easting off 
and granulating process. ’ ’ 

Watson® further states, “Organisms are present in abundance in the 
superficial necrotic tissue, in the thrombi, and in any retained pieces 
of placenta or membrane. Underneath this layer is the remains of the 
decidua compacta, and in it an active reaction is taking place, being 
crowded with leukocytes. There is some edema, and thus a barrier zone 
is set up which prevents an extension of the organisms to the deeper 
levels. ’ ’ 

In other words, this area is nature’s first line of defense against in- 
fection, and if this protective barrier is not broken through, or removed 
by a process which may denude it, infection will be halted here and 
will not he spread further througli the l 3 "mp]iaties or blood stream. 
Often, after removal of the uterine pack, bits of tissue were found scat- 
tered over the surface of the pack material. Suspicion that this tissue 
was composed of fetal and/or maternal membranous elements led to 
microscopic examination. 

We have been able to show pieces of decidua and placenta embedded 
within the meshes of the gauze when the uterine pack was removed 
(Fig. 1) . This protective zone had thus been loosened and carried away 
on the pack by a curettage-like action. The most dangerous form of 
treatment as far as infection is concerned is to curette the puerperal 
uterus. The pack usually is removed in from forty-eight to seventy-two 
hours after its introduction, and at this particular time, as shown by 
Armstrong and Burt-White^® and others, the uterus is teeming with 
organisms. Inasmuch as nature’s barrier against infection is undoubt- 
edly removed at least partially at the time the pack is withdrawn, it 
would seem reasonable to wish for some agent that might curb the 
pathogenic action of the existing organisms by its bacteriostatic action. 

It has been long recognized that the introduction of any foreign ob- 
ject into the uterine cavity, immediately after the third stage of labor, 
increases the incidence of puerperal infection. For this reason various 
tj^pes of antiseptics have been employed in uterine packs with the hope 
that the action of the chemical, through its bactericidal action, would 
diminish the incidence of sepsis. In the experience of the senior author 
(H. E. A.), both plain sterile gauze and iodoform have been used to con- 
trol bleeding and on occasion severe puerperal infection has followed re- 
moval of the pack. For that reason it was thought advisable, because of 
the bacteriostatic action of sulfanilamide, to attempt to impregnate 
gauze with this drug and to studj’- experimentally its clinical action upon 
patients as well as its action upon the organisms within the uterine 
cavity. 
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Tlie idea of using sulfanilamide for its bacteriostatic action in surgical 
'wounds was first suggested by Jensen, Jolmsrud and Nelsoifi’^ in their 
report of a series of 39 compound fractures and 2 compound dislocations 
treated by local implantation of sulfanilamide. After completion of 
meticulous debridement, crystalline sulfanilamide (5 to 15 Gm.) was in- 
troduced into the wound, which was then closed with interrupted silk 
sutures. In this series there was no instance of primary wound infec- 
tion, a much better record than would ordinarily be expected in a series 
of contaminated fractures. Since then, numerous articles have been 
published concerning the beneficial action of sulfanilamide in many 
types of surgical wounds. 

SULFANILAMIDE IMPREGNATED GAUZE PACKS 

The length of the pack used in this experimental study was four and 
one-half feet. We are fully aware that this is an insufficient length 
completely to pack an atonic uterus for hemorrhage; however, in this 
series there were only four instances of atonic uterus; therefore, four 



Fig. 1 — Material obtained from within meshes of uterine pack, showing marked poly- 
nuclear inflltration, decidual cells, and large amount of chorionic villi. 


and one-half feet were of sufficient length to pack completely the tonic 
uterus. The original thirty-six inch wide plain gauze is folded into 16 
complete folds so that the width of the strip as it is inserted into the 
uterus is 2% inches, .the selvage edge being on the inside. Inasmuch 
as sulfanilamide is so little soluble in water, we found it best to soak 
tlie roll of gauze in -water and wring out the excess moisture to the point 
that no water would drip. The pack was then opened and placed upon 
a flat surface, as shown in Fig. 2, and the contents of two-five gram 
sterile ampoules of sulfanilamide were distributed equallj’^ and thor- 
oughly throughout the surface of the moist pack; the sulfanilamide was 
then rubbed into the meshes of the gauze so there was an even distribu- 
tion throughout the length as well as the width of the pack. A small 
cotton liall measuring about 2 inches by 1% inches, to which a small 
piece of black linen thread had been tied for identification (Fig. 3), was 
len placed within the inner folds of the gauze, about nine inches from 
le end^ of the pack that would be placed nearest the fundus of the 
"nT’ f^^eh a position that only two layers of gauze separated the 
an trom the uterine cavity. The purpose of the cotton ball is to obtain 
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intrauterine cultures, and will be described more fully later. For identi- 
fication, a numbered metal tag was attached by a string to the other end 
of the gauze pack. The pack was then rolled upon itself, starting with 
the tag end first, so that it would be ready to be inserted into the uterus 
when unrolled. It was then sterilized by the autoclave at 255° F. for 
thirty minutes under 20 pounds of pressure. 

A pack similar to the one described above, with the exception that sul- 
fanilamide was not added, was used as a control. Iodoform gauze pack- 
ing was also used and made up in a similar manner, with 10 per cent 
iodoform and a cotton ball encased within its meshes. The total number 





Pig:. 2. — Moistened pack ready for impregnation with sulfanilamide powder. Cotton ball 
not inserted until after sulfanilamide is thoroughly distributed through pack. 



Fig. 3. — Position of cotton ball as Inserted within folds of gauze, also its location with 
regard to the end which is inserted into the fundus. 


of packs used in this study was 80. However, the first 10 were not 
checked by intrauterine cultures and for that reason tabulation of clini- 
cal results is computed on only 70. Of these, 37 were suKanilamide 
paclis, 27 plain packs, and 6 iodoform packs. 

METHOD OP INTRODUCTION INTO THE UTERUS 

The patient’s legs were supported by stirrups. In each case in this 
series the following technique of introduction of the intrauterine pack 
was adhered to : 

After the third stage of labor an anterior and posterior vaginal 
speculum was introduced and held as a retractor by an assistant. A ring 
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forceps was used to grasp both the anterior and posterior lips of the 
cervix, and by gentle traction the cervix was piiUed doivTi into the neigh- 
borhood of the vaginal introitns. The anterior specnlum was then re- 
moved, but the posterior specnlum was left in place to protect the pack 
from touching the anus. The pack -was grasped by another ring forceps 



Pi&. 4. — Pack rolled, showing numbered metal tag. Actually the tag end is rolled 
up first in order that the opposite end containing the cotton ball may be Inserted in 
the region of the uterine fundus. 



Fig. 5. Showing the folds of the pack open in preparation to removing the cotton ball 

with the hemostat. 


and packed snugly into tlie uterine cavity, after the free hand of the 
operator had firmly grasped the uterus through the abdominal wall, 
in order to steady the uterus from above and thereby discourage any 
cndency toward perforation. The entire pack was inserted into the 
uterine cavity and the string with the metal tag was left hanging 
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through the cervix and into the vaginal canal. Of course, knowledge 
of the direction of the cervical and uterine passage facilitates greatly 
the ease with which the uterus is packed. We found more difficulty 
in inserting a pack into the tonic uterus than into the relaxed bleeding 
uterus; the difficulty, of course, was produced by the pressure of the tone 
of the uterine wall. Usually, when the pack is within the uterine cavity, 
the patient complains of malaise, ivith or without low grade fever at 
times. It was not uncommon to have chills accompanying this fever 
within a few hours after the pack was inserted, and early in our series 
we removed two or three packs, but,Ave subsequently found that the 
fever was not necessarity a dangerous sign. Less fever was also noted 
when the pack remained completely within the uterine corpus than if 
it had slipped down and had obstructed the cervix. In no case in this 
series was a pack used if the patient Avas frankly or potentially infected 
before insertion of the pack. 

REMOVAL OP THE PACK 

The average length of time that packs -were allowed to remain in the 
uterus was as follows; Sulfanilamide 54i/^ hours; plain 43 hours, and 
iodoform 421^ hours. To remove the pack, the examiner’s hand was 
encased in a sterile rubber glove, the first two fingers were introduced 
into the vagina, and the metal tag was firmly grasped. It was noted 
at this time whether any of the pack had been expelled into the vagina 
or not. Gentle traction was then made upon the paek and a minute 
or two consumed in removing its entire length. If, for any reason, 
there was difficulty in withdrawing the pack, the operation was stopped 
for a minute or so, then again resumed so that as much as five minutes 
was consumed at times in the removal of the pack. When the piece of 
black thread came into view, the edge of the pack was grasped by a 
sterile hemostat and the folds of the pack Avere opened (Fig. 4). From 
the cotton ball, grasped by another sterile hemostat, a small portion was 
excised by a pair of sterile scissors. This small excised portion of the 
cotton ball was then streaked over a blood agar plate and sent to the 
laboratory. 

MORBIDITY 

With morbidity represented by a temperature of 100.4° F. or over, 
it was interesting to note the following uncorrected morbidity. In the 
plain pack there was 72 per cent, in the sulfanilamide 38 per cent, and 
in the iodoform 20 per cent. In the sulfanilamide group, one patient 
had a severe paronychia during the first five post-partum days, and ran 
a temperature of 102° P. Another patient had acute sinusitis, ivith a 
temperature of 104° F. following delivery; the third Avas thought to 
have an acute appendicitis, but instead, in the region of the infundi- 
bulopelvic ligament, a hematoma Avas found, Avhich in the operator s 
judgment, Avas not produced by the uterine pack. All rises of tempera- 
ture of patients in the plain paek group, in our estimation, Avere directly 
due to the use of the packs. Tavo of these cases had a rather scAmre acute 
endometritis and the bacteriologj'^ in both shoAved nonhemolytic strep- 
tococci aerobically and Staphylococci aatrms and alb'iis on anaerobic 
culture. Both Avere treated AAUth sulfathiazole and recovered. 

One patient in the iodoform group on the second post-partum day 
shoAved a temperature of 100.4° P., Avhich promptly subsided. The only 
organisms found both aerobically and anaerobically Avere nonvirulent 
diphtheroids. 
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RUPTURE OF MEMBRANES 

The incidence of intrauterine infection is directly proportional to the 
time elapsing between the rupture of the membranes and the time of 
delivery; therefore, the ratio of infection upon this basis was greatly 
increased in the sulfanilamide group, because the length of time was 
ten hours and forty minutes; in the group of plain packs four hours and 
forty-two minutes; and in the iodoform group the time was twenty-four 
minutes. 

Table I. Types of Delivery 


SULFANILAMIDE 

PLAIN 

IODOFORM 

(a) 31.9% spontaneous 

(b) 9.4% spontaneous ivith 

episiotomy 

(e) 35.2% low forceps with 
episiotomy 

(d) 11.8% low forceps 

(e) 5.8% frank breech 

with forceps to head 

(f) 5.8% forceps rotation 

posterior position 

(a) 37% spontaneous 

(b) 7.25% spontaneous 

with episiotomy 

(c) 33.5% low forceps with 

episiotomy 

(d) 18.75% low forceps 

(e) 

(f) 

(g) 3.5% internal version 

and breech extraction 

(a) 60% spontaneous 

(b) 20% spontaneous with 

episiotomy 

(c) 

(d) 16% low forceps 

(e) 4% frank breech 

with forceps to head 


BLOOD SULFANILAMIDE LEVELS 


The purpose of this study was solely to note the bacteriostatic action 
of sulfanilamide within the uterine cavity, with no hope of obtaining a 
generalized action from the drug. However, we were curious to ascer- 
tain whether or not some of the drug was absorbed through the uterine 
mucosa, as we might expect, because of the nearness and abundance of 
the blood supply within the uterus. Blood sulfanilamide levels were 
therefore run on selected eases early in the series. This was soon dis- 
continued because of the unanimity of results obtained on the blood 
levels. 


Table II 

Case 1, left in 53 lir. 

24 hr., 0.3 milligrams % 

4S hr., none 

Case 2, left in 52% hr. 

4 lir., S.S milligrams % free 
45 hr., 0.5 milligrams % free 
Case 3, left in 40 V’ Im. 

23 hr., 3.1 milligrams % free 
48 hr,, 0.9 milligrams % free 
Case 4, left in 52 hr. 

25 lir., 1.2 milligrams % free 
48 hr., 0.5 milligrams % free 

Case 3, left in 48 hr. 

0 lir., 1.3 milligrams % free 
29 hr., 1.0 milligrams % free 
48 hr., 1.4 milligrams % free 
Case 6, left in 44 hr. 

^3 hr., 1.7 milligrams % free 
-h hr., 2.2 milligrams % free 
4G hr., 2.0 milligrams % free 


1.0 milligrams % total 

1.3 milligrams % total 

4.6 milligrams % total 
2.5 milligrams % total 

2.3 milligrams % total 

1.3 milligrams % total 

1.9 milligrams % total 

2.3 milligrams % total 
0 milligrams % total 

1.8 milligrams % total 

4.7 milligrams % total 
0 milligrams % total 
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Case 7, left in 60 hr. 

34 hr., 1.5 milligrams 
Case 8, left in 48 hr. 

21 hr., 3.5 milligrams 
42 hr., 3.6 milligrams 
Case 9, left in 54 hr. 
34 hr., 1.3 milligrams 
Case 10, left in 57 hr. 

30 hr., 2.0 milligrams 
58 hr., 0.3 milligrams 


% free 

2.5 milligrams % total 

% free 

6.1 milligrams % total 

% free 

5.0 milligrams % total 

% free 

1.8 milligrams % total 

% free 


% free 

0.6 milligrams % total 


ODOR 

If the sulfanilamide pack had no therapeutic virtue other than remov- 
ing vaginal odor, the use of sulfanilamide in a pack would be justified. 
Almost vuthout exception in the sulfanilamide packs, there was no 
odor about the patient while the pack was in the uterus or at the time 
of withdrawal. However, the converse was true with the plain pack; 
in most instances the odor was very foul and was complained of by both 
the patient and nursing staff. The iodoform pack reeked of the charac- 
teristic odor of the drug, but at no time could a foul odor due to lochia 
be detected. 


BACTERIOLOGY 

Two types of media were employed for the cultivation of the organ- 
isms found in the cotton balls. The first, blood agar, was iO per cent 
goat’s blood in veal infusion agar. The second was Brewer ’s^^ medium. 
This is a pork infusion broth containing 0.05 per cent agar, 0.1 per cent 
sodium thioglycollate, and the indicator, methylene blue. The sodium 
thioglycollate is the active ingredient so far as maintaining anaerobic 
conditions are concerned. 

Approximately the upper 1 to 2 cm. is aerobic, and here the methy- 
lene blue has a green color. Thus, it is possible to cultivate aerobic, 
microaerophilic or anaerobic organisms in this one liquid medium. 

The cotton balls, which have been previously described, are par- 
ticularly adaptable to such an investigation. They are small, of uni- 
form size, and can be easily inserted or withdrawn. Being placed m 
the folds of the pack they provide as nearly as possible a true picture 
of the bacteriologic flora of the pack. Immediately following their re- 
moval they were streaked over the entire surface of a blood agar plate. 
Thej" were then immersed in Brewer’s medium and squeezed against the 
side of the tube so that the medium was sure to be inoculated. The 
cultures were then incubated at 37° C. for twenty-four hours. If no 
growth was present at this time they were observed at various intervals 
for one week and then discarded. 

Table III shows the organisms found and the frequency with which 
they occurred in the three different packs. 
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Table III 


ORGANISMS FOUND 

PLAIN 

(27) 

SULFANILAMIDE 

(37) 

iodoform: (6) 


PLATE 

BREWERS 

PLATE 

BREWERS 

PLATE 

BREWERS 

No growth 

2 


15 1 

2 

- 

- 

Streptococcus 

(Nonhem.) 

6 

7 

8 

7 

1 

! 

1 

Streptococcus (Hem.) 

4 

4 

1 

- 

1 

2 

S. alhus 

13 

13 

6 

10 

o 

o 

2 

S. aureus 

G 

2 

- 

- 

- 

- 

Diphtheroid (Nonvir.) 

7 

4 

7 I 

8 

1 

1 

E. coli (Hem.) 

2 

2 


_ 

1 

2 

E. coli (Nonhem.) 

2 

2 1 

- 

- 

1 

1 

Anaerobic Staph. 

- 

2 

- 

3 

- 

- 

Anaerobic Strep. 

- 

- 

-- 

4 

- 

- 

Spore former 

5 

2 


- 

- 

1 — 

St. viridans 

_ 1 

— 

1 

1 

— 

1 — 

A. aerogenes 

— i 

— 


— 

1 

1 

Sarcina lutea 

1 

1 


— 

1 _ 

— 

Unident, gram-negative 
rod 

1 

1 

— 

1 

- . 

— 


This table shows, in the sulfanilamide packs, baeteriologic flora mark- 
edly different from the flora of other packs. The sulfanilamide packs 
gave more blood agar plates ivith no growth and significantly showed 
a marked diminution in the growth of the hemolytic streptococcus aero- 
bically, while no growth at all was obtained in the anaerobic culture. 
In addition, the E. coli (both hemolytic and nonhemolytic) and the 
spore formers were absent both aerobically and anaerobically. All 
these factors are in sharp contrast to baeteriologic findings for the plain 
and iodoform groups. 


SUMMARY 

1. Various types of uterine packing have been reviewed, either plain 
or impregnated with some chemical. Likewise, various means of intro- 
ducing the pack within the uterus have been described. 

2. The sole purpose of the uterme pack is to control bleeding in the 
atonic uterus after other means have been used as oxytocics. 

3. Delay in the use of the uterine tamponade very often results in a 
fatality. 

4. The introduction of any foreign object into the uterus increases the 
incidence of infection. The withdrawal of the uterine pack produces 
a curettage-like action at the time when the uterine cavity is teeming 
with bacteria. 

a. The purpose of the use of sulfanilamide impregnated gauze packs 
IS prophylactic against infection because of the bacteriostatic action of 
t le drug at the site of contact with tissue. 

6 The technique of impregnating the gauze pack with sulfanilamide 
IS described and discussed. 

<• The use of a small cotton ball, encased within the meshes of the 
u erine pack, serves as a very satisfactoiy means of obtaining both 
aeionc and anaerobic intrauterine cultures. 
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8. In our judgment, grasping the anterior and posterior lips of the 
cervix with ring forceps, thereby bringing the cervix directly into view, 
and snugly introducing the gauze into the uterine, cavity by means of a 
third ring forceps is the most acceptable manner of packing the uterus. 

9. There is a general diminution in the number and kinds of bacteria 
in general, and of the hemolytic streptococci and Staphylococctis aureus 
in particular, when sulfanilamide is used to impregnate the intrauterine 
pack. Clinically, the plain pack, used as an intrauterine tamponade, 
increases morbidity above that of either the sulfanilamide or iodoform 
pack. 

10. This preliminary series is small, from a baeteriologic standpoint, 
and a larger number of cases is desirable before definite conclusions are 
drawn. Hoivever, from the fact that sulfanilamide gives a much more 
sanitary pack, tends to decrease the bacterial flora, inhibits growth of 
hemolytic streptococci, and is absorbed to a limited degree into the blood 
stream, it seems advisable to use sulfanilamide packs in preference to 
either plain or iodoform, when indicated. 

The blood sulfanilamide levels in this series were done under the direction of 
Dr. V. M. Wilder. 
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DISCUSSION 

DR. RUDOLPH W. HOLMES, University, Va. — Diilirssen formulated the indica- 
tions and the method for the introduction of uterovaginal tampons for post-partum 
hemorrhages in the mid eighties, but general acceptance of his advice by the Ameri- 
can obstetricians was only realized early in tliis century. I, myself, employe 
tamponades from the very beginning of my practice. At first, we all used sterile 
gauze and quickly leanied its value as a means of controlling hemorrhage, but 
appreciated also that the gauze must not only be sterile but must be, to a degree, 
definitely antiseptic. If the gauze were not impregnated with a germicide it became 
very- foul before it was extracted, showing that saprophytes developed in the gauze, 
and there was evidently the possibility of a virulent infection developing from its 
use. Gauze saturated with a 1:10,000 bichloride solution or “washed” iodoform 
gauze produced similar results. Both of these chemicals were also decidedly ^ o 
yectionable in that they were readily absorbable poisons. After trying all kim s 
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of antiseptics, we found that a certain proprietary preparation was the most 
elEcacious, but its expense for each tampon was prohibitive. A gauze wet with 
weak liquor cresolis compositus was distinctly valuable, as the drug was inexpensive 
and always available. 

I would stress that saturation of a sterile gauze with an antiseptic solution is not 
a sufficient precaution. Other requirements are the following: the impregnated 
gauze must be sterilized in a permanent container (i.e., a quart wide mouth jar with 
a glass top) ; the antiseptic must not be decomposed by the high temperature of an 
autocalve; the drug shall not bo of a potency or type poisonous to the woman; the 
gauze should be 12 feet long and IS inches wide, the raw edge folded within the 
pleats and the strip finally not much more than two inches wide. 

There are a number of variants in the technique of introducing the gauze, but 
even with the vagina widely opened bj' large specula and ring forceps applied to 
the anterior and posterior lips of the cervix, there is alwaj’S an inherent danger 
that the gauze will scrape on the skin or mucosa. There is a further danger that the 
gauze as it passes over the cervical canal will so irritate the uterus to contract that 
the tamponade may be introduced only with difficulty, or even be prevented by the 
tightly retracted lower segmental ring. To obviate these difficulties and dangers 

1 devised in 1890 a special tube sufficiently large to carry the ribbons of gauze 

2 inches wide. For insertion of the instrument the tube had an obturator which 
could be removed after which, with an introducer the gauze was placed in situ. The 
great advantage of this tube was that the gauze only touched boiled surfaces from 
the moment of its exit from the glass container until it was in contact with the 
uterine mucosa. 

If there be atony, the uterus should not be overpneked, for if the pack be too 
tight it will prevent retraction of the uterus. It must be appreciated that the 
pack serves a double purpose, namely to dam the bleeding vessels and to stimulate 
the uterus to contract and retract. The gauze should invariably be in one piece, and 
never be left more than twenty-four hours. If fearful of a recurrence of hemorrhage, 
be prepared to tampon again at the time the gauze is removed. 

DE. H. CLOSE HESSELTINE, Chicago, III.— It takes, of course, quite a num- 
ber of cases to work out the statistical advantages of a new procedure. Dr. Ander- 
son found it necessary to use many normal patients to make this study, for in the 
usual course of events it would take a long time to have a sufficient number that had 
to be packed. 

The need for packing in a properly managed case is very infrequent. Prior to 
the introduction of ergonovine, less than 1 per cent of the parturient patients on 
our service were treated by intrauterine pack. M. Edward Davis has a report in 
progress which indicates that the need for pack has now been reduced 90 per cent. 
This agrees in part with Dr. Diddle ’s paper earlier this morning. 

In regard to the chemical substances used, the method of sterilizing the pack 
must be carefully considered, for overheating may cause the drug to change. 
Toxicity to the mother must be thought of, for one of our patients developed 

nephritis foEowing the insertion of a pack moistened with one-half per cent Ivsol 
solution. 

I would like to ask Dr. Anderson whether the patients had any irregularities in 
menstruation after the menstrual cycle was established. Probably there udll be no 

special damage within the intrauterine cavity but one should investigate for such 
residual injury. 

f Tf ^ question should be raised as to which one of the sulfonamides is most valuable 
(sulfaiulamide, sulfapyridine, sulfathiazole, sulfadiazine, and sulfaguanidine). Sul- 

aguamdine is the most insoluble and has been used quite successfully in intestinal 
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surgery, and perhaps sulfaguanidine might be better in tlie v • 

ap^^rs more to.ie than sulfathia.ole and snitathia.ole is beVer wLd'Smn S 

long'd period dn2?«S” met T'1 "« p™- 

0H.le.eed. We ee.do^n. lenee ^pror.ori^ 

no odor Poolo on remova! lias absolutely 

Of eitlier the p.a .^rdo^^pfet 

rvaa'L™f .irslre;f“‘V“™'“^ *»' «»Hn«ilan.iao 

found that, on. of the lo'om "i* “ ‘"'P'ognalcd park chomically and 

9 Gni. of 11,^06. ‘'“”'1 ™ '“‘""Oil o”“ «-5 <» 

With regard to possible later disturbanee. of men.truatiou, I have no infoimatio.. 


PREMATURE RUPTURE OF MEMBRANES* 

A Clinical Study 

J. H. Morton, M.D., 0. S. Peabody, M.D., John Newdorp, M.D., 
Fred L. Adair, M.D., Chicago, III. 

(^rom m Department of Obstetrics Gynecology, ibe University of Chicago 
and the Chicago Lying-in Sospital) 

ER a pregnant patient is observed v'ho is not in labor 

ln<!f amniotic sac has ruptured and the fluid has been 

niost satisfactory management immedi- 

^ ^ ^ cliiiical interest in these patients -with 

associated conditions Avhich may result 

J inptuie of membranes, Ave have reviewed a series of such 

pfppm study the possible changes in uterine physiology, the 

^ ^ results obtained by various methods of man- 

agement. 

MATERIAL 

histories of Avomen delivered at the Chicago Lying-in 
AAmim nf+ a ^ Tnembranes ruptured prior to the onset of labor 

^ 'were consecutiAm and unselected except for this 

nv n rm Chemical tests Avere not usually used to determine 

nino^+i lagnosis of premature rupture and the clinical diagnosis 

imp 1 rmation of preAuous rupture at the time of delivery Avere 

nc T ciiteria. Because of the elimination of questionable cases 

tempted^ P^ssi e, an incidence figure for premature rupture is not at- 

The scatter ehait (Fig. l) indicates the case distribution of the 1,000 
- ^ ^ legal to the peinod of gestation in Aveeks and the latent 

tricia^faSd Gyncco?oJsts!Tew m 
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period in hours before the onset of labor, as well as fetal mortality which 
was associated. The latter are circled in black, those with 2 black circles 
indicating dead infants having evidence of lung infection at autopsy. 

Of these patients, 536 were primiparas and 464 were multiparas ; 71 
had artificial rupture of membranes, and in the remainder rupture oc- 
curred spontaneously. One hundred and eighty -two patients had castor 
oil, quinine, pituitrin, bag, or a combination of these inductions super- 
imposed on the already ruptured membranes. Although these com- 
pound inductions confuse the physiologic picture, they were included 
becaiTse of their possible clinical importance. Subscqiient tables will 
show the analyses of these’ cases. 



WEEKS 

Fig, 1, 


No particular effort has been made in this series to study the etiologic 
factors for the premature rupture. Factors which may possibly be 
significant, such as the presentation of the fetus and abnormal states 
in the mother, are shown in Tables I and II. Where available, the in- 
cidence of their occurrence in large hospital statistics is shown for 
comparison. 

In this series 91.5 per cent of the cases had the vertex presenting in 
comparison witli 94.95 per cent occurrence in the Chicago Lying-in Hos- 

proportionately more occiput posteriors (9.64 
b.5S per cent) and breeches (6.5 to 4.2 per cent) while the incidence 
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Table I. Possible Relevant Complications • 



NUMBER 

1 

PER CENT 

incidence of occur- 
rence IN hospitals 

C.L.I.H. 

Toxemia 

122 

12.2 

10.17 

Contracted pelvis 

35 

3.5 

3.65 (Mengert) 

Placenta previa 

4 

0.4 

0.9 

Low lying placenta i 

6 i 

O.G 


Abruptio placentae 

7 

0.7 

7.7 

Previous cesarean section 

5 

16.G 

11.8 of 1000 c.s. 

Heart disease 

14 

1.4 

1.0+ 

Diabetes 

G 

0.6 

0.10 

Prolapsed cord 

5 

0.5 

0.8 (Ccliillcr) 

Artificial rupture 

71 

7.1 

— 

Bag induction 

20 

2.0 

— 

Medical induction 

1G2 

16.2 

— 

Pyelitis 

O 

0.3 

1.1 

Polyhydramnios 

3 

0.3 

0.34 

Fibroids 

2 

0.2 

1 12.0 

Latent syphilis 

7 

0.7 

2.5 (Williams) 

Arrested tuberculosis I 

5 

0.5 

0.37 

Hyperthyroid 

1 

0.1 

0.07 

Post-partum hemonhage 

IG 

LG 

2.5 

Intra-partum infection 

1 

0.1 

— 


Table II. Presentation — ^Position — Multiple Pregnancies 



no. 

1 PER CENT 

HOSPITAL 

O.L.T. 

279 

27.461 

1 

94.95 (DeLee 35,179) 

O.D.T. 

214 

21.06 



O.L.A. 

147 

14.46 



O.D.P. 

98 

9.64 

-Vertex 91.5 

6.58 

O.L.P. 

83 

8.17 


5.92 

O.D.A. 

78 

7.67 



Breech 

66 

6.50 

4.20 




, ..o f 1934-1940 1 

[Twins] 

12 

1.18 

■^■•^^(15,957 cases! 

Compound 

3 

0.29 


Transverse 

2 

0.19 

0.45 

Face and Brow ' 

2 

0.19 

0.45 

Vertex (not indicated) 

16 




of twins was the same (1.18 iier cent), and that of transverses and 
deflexed attitudes was slightly less (0.19 to 0.45 per cent each). The 
incidence of contracted pelves, toxemias, placenta previa, prematuie 
detachment of the placenta, heart disease, and diabetes (see Table II) 
cannot be interpreted as being significant. Cesarean sections, prolapsed 
cords, and inductions of labor will be discussed elsewhere. Post-partum 
hemoiThages (500 c.c. and more) oceuiTed in 1.6 per cent of the patients, 
■which is slightly less than the hospital average. 

Poly hy dr amnion was diagnosed only three times in this series and m 
two of these cases normal infants were delivered. In view of the rela 
tively high incidence of malformations and erythroblastosis in this 
sei’ies, it seems possible that undiagnosed polyhydramnion has oecuiiec 
and has been a factor in the early loss of the amniolic fluid. 
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Prolapse of the umbilical cord occurred five times and a partial pro- 
lapse once. The partial prolapse oceuiTcd at term and was associated 
with a breech present ation. A vaginal Voorhees bag was inserted and 
a living infant was delivered. One prolapse took place following spon- 
taneous rupture of the memljranes at thirty-seven weeks. The infant 
was in an O.L.A. position and was delivered alive but died two days 
later of pneumonia. The cord of a second twin prolapsed after delivery 
of the first twin at thirty -six weeks’ gestation. A living infant was de- 
livered by version and extraction. Two pi'olapses with fatal results 
occurred at thirty -three weeks; one of these took place when the mem- 
branes were artificially ruptured for treatment of a partial placenta 
previa, and the othei- occurred when the cord and an arm both prolapsed 



following spontaneous rupture, the infant being in a transverse pres- 
entation. In the sixth ease spontaneous rupture occurred at twenty- 
eight weeks. The infant died, and a craniotomy was done to complete 
the delivery. 

Thus all cases of complete prolapse occurred in relation to rupture of 
membranes prior to the expected termination of pregnancy, and none 
were found at term. For the series, the incidence of complete prolapse 
is 0.5 per cent. 

UTERINE IRRITABILITY 

It is well known that at different periods of gestation the uterus will 
respond differently to a given stimulus, and that there is a relative lack 
of irritability before term, causing increased difficulty in the induction 
of labor prior to the expected termination of pregnancy. 

At the Chicago Lying-in Hospital, Dr. Con Fanning of the Uni- 
versity of Utah made a careful study of over 500 patients, using external 
lysterographic methods, in an effort to determine the normal action of 
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human uterine musculature in vivo. Although this work is as yet un- 
published, he has kindly given permission to use some of his illustrations 
and figures. 

Fig. 2 shows the uterine activity in terms of frequency of contractions 
per hour for both small and large contractions. Note that as the time of 
delivery approaches, there is an increasing frequency of large con- 
tractions and a decreasing frequency of small contractions. He found, 
too, that after the membranes ruptured prematurelj’^, there was an in- 
crease in the length and height of the contraction phase. This cor- 
responds to the clinical observation that after the membranes rupture, 
labor pains become stronger; therefore, by rupturing the membranes at 
any given point, a shortening of the period that elapses before delivery 
occurs would be expected. The superimposition of oxytocic agents or 
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bags may further modify the action of the uterus, but the extent of 
alteration does not seem to have been satisfactorily demonstrated. Tlie 
use of external hysterography definitely demonstrates that pituitrm 
can cause the uterus to contract at any phase of pregnancy which is 
sufficiently advanced to make possible the use of such an instrument, 
tliis does not mean, however, that labor will necessarily ensue. 

The data regarding the latent periods between the time of ruptiire 
and the onset of painful contractions are shown for the 1,000 cases in- 
cluded in the present study in Table III. At term only 4.7 per cent o 
the primiparas and 7.3 per cent of the multiparas had latent periods o 
thirty hours or more. The actual length of these intervals is more ap- 
parent in Fig. 1. For instance, at 22 to 29 weeks, almost half (42.3 pei 
cent) of the patients had latent periods of over one hundred hours wit i 
individual eases in this group running up to sixty -seven days. In tie 
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group at term nearly 80 per cent of the patients were in labor within 
ten hours, 62.2 per cent of the primiparas and 72.3 per cent of the 
multiparas being in painful labor within five hours or less. It can he 
demonstrated with the hysterograph or by careful palpation that most 
of the patients going into labor soon after rupture of membranes are 
already having regular uterine contractions at the time membranes rup- 
ture even though they do not as yet feel pain. To give oxytocic agents 
to such patients could be dangerous. Patients in the entire groups that 
had more than a fifteen-hour latent period were unusual, and in these 
we would perhaps be justified in stimulating labor. We could at the 
same time better evaluate the usefulness of the induction. 

The latent periods, both with and without the induced cases, compared 
with as yet unpublished figures of Dr. Penning are shown at the bottom 
of Table III. The mean interval rises when the cases with medical in- 
duction of labor are added because more with prolonged latent periods 
are thus included. However, one would expect more dramatic results if 
the inductions had been highly successful in shortening the latent 
pei’iods. 

The irritability of the uterus in this series of cases, is shown more 
graphically in Fig. 3, the solid line representing the percentages of pa- 
tients at different periods of gestation having latent periods of over 
twenty-four hours. The dotted line represents the percentages of failed 
medical inductions. This chart indicates the chances that any given 
patient with ruptured membranes will have of going for twenty-four 
hours without labor pains, and the chance there vdll be of not getting 
a satisfactory result following attempted induction with castor oil and 
quinine or pituitrin. 

DURATION OF FIRST STAGE 

The data pertaining to the length of the first stage of labor are shown 
in Table IV. Those patients that had operative intervention before 
complete dilatation of the cervix have been partially eliminated because 
of the inability to tell how long dilatation would have taken and when 
delivery would otherwise have occurred. The excluded cases include 
I principally those with delivery by cesarean section and those in whom 
actual labor was never established. Those that had Diihrssen’s incisions 
were not excluded and appear largely in the group over thirty hours, 
thus not significantly altering the results. Because of the fact that the 
second and third stages are less pertinent to the discussion and because 
of possible modification of the figures as a result of the high percentage 
of operative deliveries and the use of ergonovine with delivery of the 
slioulders, no attempt has been made to evaluate or discuss this pai't 
of labor, except as noted under “Treatment.” 

At term we found that 76.3 per cent of the primiparas were fully 
dilated in less than fifteen hours and that 6 per cent required more than 
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thirty hours. At term 88.6 per cent of the multiparas Avere dilated in 
ten hours or less and only 1.9 iier cent were prolonged to more than 
thirty hours. 

For comparison with Fenning’s figures, the means in hours of the 
first stage, both with and without induction, are shown at the bottom of 
Table IV. As noted, Fenning’s figures are calculated for three stages 
whereas those given for the present series are calculated for the first 
stage only. 

We can deduce from Table IV that once labor is established, it pro- 
ceeds with about uniform efficiency regardless of the period of gestation. 
HoAvever for some unexplained reason, 8 of the 13 multiparas in the 
thirty to thirty-four-Aveek group had a first stage of over thirty hours. 

TREATMENT 

All patients Avith ruptured membranes are advised to enter the hos- 
pital even though pains have not started. It is generally believed that 
these patients Avill go into labor spontaneously AA'ithin a fcAv hours even 
if untreated, but that if labor does not begin the hazard to the mother 
and infant from infection increases in proportion to the lengthening of 
the time between the rupture of membranes and delivery. 

Such patients are kept at bed rest in order to aid in preventing 
vaginal contamination and to prevent cord prolapse. The most critical 
time in regard to the latter Avould seem to be immediately after the rup- 
ture of membranes. This, however, usually occurs outside of the hos- 
pital and considerable activity on the part of the patient is necessary 
before admission is possible. FolloAving admission, with patients Avho 
are otherwise normal, a general physical examination including a rectal 
examination is done. After a period of observation, a medical induction 
by means of castor oil and quinine or pituitrin is attempted if the pa- 
tient does not go into labor spontaneously. If this treatment fails, 
further procedures depend on indications present in the individual case. 

As previously noted, 182 patients in this series had inductions of 
labor. This group received 80 castor oil and quinine inductions, 119 
pituitrin and 7 bag inductions (13 more Voorhees’ bags were used but 
not for the sole purpose of induction). The percentage of failures 
among the combined castor oil and quinine and pituiti’in inductions 
haAm been indicated in Fig. 3. 

Of the 20 instances among the 1,000 cases in which Voorhees’ bags 
Avere utilized, it Avas used for the single purpose of induction in 7 cases. 
Pituitrin inductions Avere simultaneously used so that it is difficult to 
evaluate the Amlue of a bag induction alone. In tAvo cases there was 
failure of induction and a craniotomy on a dead baby Avas done in one 
and a Amginal hysterotomy in the other. 

The methods by Avhieh these patients Avere delivered is shoAvn in 
Table V. Over half (55.5 per cent) Avere delivered naturally. The in- 
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Table V 


MANAGEMENT 

NUMBER 

PER CENT 

HOSPITAL 

Natural 

533 

53.5 

59.21 

C.L.I.H 15,957 
cases 1934-1940 

Low forceps 

323 

32.3 

26.36 


Midforeeps 

38 

3.8 

' 3.81 


Higli forceps 

1 

0.1 

1 "* 


Version 

11 

1.1 

0.98 


Diilirssen’s incisions 

IS 

l.S 

1.11 


Breeclv extraction 

39 

3.9 


13,022 cases 
1935-1940 

Forceps aftercoming head 

25 

2.5 


Cesarean section 

28 

2.8 

4.65 


Vaginal liysterotoiny 

1 ' 

2.1 ' 

0.03 


Radical cesarean section 

2 

0.2 

0.28 


Craniotomy 

8 

0.8 

0.38 


Manual removal placenta 

34 

3.4 




eidence of vei'sions, Ttiidforceps, Diihrsseii’s incisions, and radical 
cesarean sections is approximately the same as for the hospital generally, 
but an increase is noted in the incidence of outlet forceps and a decrease 
in the percentage of cesarean section. Probably the increase in the 
number of low forceps can be accounted for because of an increased con- 
cern for the mother or baby and a wish to terminate the labor as quickly 
as possible. 

Seven of the 30 cesarean sections were performed on patients that 
had been, in general, under observation as outlined previously. One of 
the recognized contraindications to cesarean section at the Chicago 
Lying-in Hospital is the presence of ruptured membranes for over 
twenty-four hours, unless a radical section is to be done. These T pa- 
tients had borderline indications for section, and if a trial of labor had 
been possible, this would have been given* However under the circum- 
stances it was considered too hazardous to wait and the operation was 
perfoi’med immediately. 

One of the radical cesarean sections ^Yas done because of prolonged 
membrane rupture, dystocia, and intrapartum infection. In the other 
inertia followed artificial rupture of the membranes and failed medical 
inductions which were undertaken because of a low'-lying placenta. The 
latter was further indicated by the fact that sterilization had been 
previously advised. 

In the entire group of 28 laparotrachelotomies, the operation was per- 
formed in 21 after the membranes had been ruptured for over six hours. 
Seven, or 25 per cent, became febrile; whereas the general morbidity 
rate in this hospital for cesarean section is 42.9 per cent. 

MATERNAL MORBIDITY 

The morbidity standard used at the Chicago Lying-in Hospital is that 
of the American Committee on Maternal Welfare, which considei-s all 
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TABLK VI. PUEUl'ERIUM 


MATERNAL MORBIDITY 

NUMBER 

1 J’ER CENT 

C. L. I. HOSPITAL RATE 

Total morbidity for this 

'53 . 


(i.D 

7.7 1932-1940 

series 

1 




Nonoperative morbidity 

. 8 


G.4 


Membranes rupt 24 ]ir.+ 





Morbidity etiology 


CASES 

SERIES 


Endometritis 

28 

44.4 

2.8 


Wound infection ! 

13 

20.C 

1.3 


Pyelitis 

6 

9.5 

O.G 


Upper resp. infection 

G 

9.5 

0.6 


Mastitis 

4 

G.O 

0.4 


Tlirombophlebitis 

O 

O 

4.7 

0.3 


Pulmonary embolism 

2 

3.2 

0.2 


Maternal mortality j 

1 

0.1 


1.75 

Etiology : Eclampsia 1 






patients as morbid who have a temperature of 38° C. or above on more 
than one daj' after delivery, excluding the first twenty-four hours. The 
morbidity in this series, the general hospital morbidity, and the separa- 
tion of the febrile cases by causes are shown in Table VI. Of the total 
63 cases which were febrile in the post-partum period, 41, or 65 per 
cent, occurred in patients that had had some type of operative pro- 
cedure. Among the 80 nonoperative eases in this series with membranes 
ruptured over twenty -four hours, 6.4 per cent were'febrile. This varies 
but slightly from the 6.3 per cent morbidity for the total 1,000 cases, 
and it is also less than the general hospital morbidity rate of 7.7 per 
cent. 

There were 78 patients who had ruptured membranes plus a first stage 
totaling forty-eight hours and over. Of these, 8, or 10.25 per cent, be- 
came febrile. In 2 of the 8 cases, the cause of fever was extragenital; 
1 patient had had Diihrssen’s incisions, and in 5 Voorhees’ -bags had 
been inserted. 

A diagnosis of intrapartum infection was made prior to delivery on 
6 of these patients. Two were at term. One was delivered by a success- 
ful radical cesarean section, and in the other the infection subsided in 
a few days following delivery bj’^ a craniotomy on a dead babjL (The 
baby showed intrauterine pneumonia.) The other two intrapartum 
infections followed unsuccessful attempts to induce labor with pituitnn 
and Voorhees’ bags at twenty-four and thirty-three weeks’ gestation, 
respectively. A craniotomy was done to deliver one patient and a 
vaginal hysterotomy to deliver the other. One developed septicemia 
and the other a pelvic thrombophlebitis with pulmonary infarction. 
Both patients recovered after a prolonged convalescence. 

In retrospect, it is believed that abdominal hysterotomy would have 
been the method of choice in tlie two last cases. The higli degree of 
uterine inertia which has been demonstrated at these periods of gesta- 
tion should cause us to anticipate failure of induction in a high per- 
centage of cases. 
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In addition tiiere were two patients wdio had an elevation of tempera- 
ture during labor who were afebrile after delivery. 

JIATERNAL AIORTALITY 

One patient in this series, who had had no prenatal care, died. She 
entered the hospital in coma, with premature detachment of the placenta 
and anuria. Tlie membranes were ruptured artificially to induce labor. 
She delivered within a short period but subsequently died. Autopsy 
showed changes in the liver and kidneys consistent with eclampsia. 

FETAL JIORTALITY 

The mortality among the offspring of women with premature rupture 
of membranes was 5.4 per cent. The total fetal and neonatal mortality 
at the new Chicago Lying-in Hospital, since it opened in 1931, is 4.37 
per cent. In the present series, as well as in the total hospital mortality, 
all fetuses beyond twenty -two weeks’ gestation are included. 

In 17.4 per cent of the cases in this series, delivery took place prior to 
the thirty-eighth week. Infants delivered in the same period in the 
total hospital series amounted to only 6.7 per cent. The mortality rate 
(stillbirth and neonatal deaths) for our institution shows approximately 
21 times as great a mortality when delivery occurs before the thirty- 
eighth week as after that time. The expected mortality in the cases in- 
cluded in the present study would be 9.9 per cent if the same mortalitj’’ 
rates held for term and premature infants as exist in the total deliveries. 
There is, therefore, actually less than the expected mortality. 

The mortality rates for the previable, premature, and term infants 
are shown in Table VII both in pei’centage of deliveries and in rates per 
1,000 live births. When the death rates are calculated per 1,000 live 
births, the total hospital previable and premature rates are considerably 
less than those in the group with premature rvipture of the membranes, 
while the rate for those at tei'm is slightly . more. This is probably 
accounted for by the much greater proportion of mature infants among 
general hospital admissions. 


Table VII. Fetal Mortality 


premature rupture membranes I 

HOSPITAL 

PETAL age 

deliveries 

DEATHS 

PER CENT I 

PEE CENT 

Freviable 

16 

15 



Premature 

15S 

25 


32.66 

Term 




1.93 


Mortality Bates Per 1000 Live Births 


premature RUPTURE OF 5IEMBKANES ] 

j hospital 

iLTAL AGE 1 

STILLBIRTHS 

NEONATAL 

STILLBIRTHS 

NEONATAL 

Previable 

Premature 

Term 

7.19 

12.32 
• 9.21 

1 8.21 

13.34 1 

1 5.13 1 

2.9 

9.24 

10.S9 

2.8 

10.89 

7.07 
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Although the percentage mortality of the previahle group should theo- 
retically be 100 per cent, one infant survived in this group and Tvas dis- 
charged from the hospital on the eightieth day. Subsequently it de- 
veloped gliomas of the eyes and has probably since died, although this 
information is not available at the present time. 

The reason for the seemingly high percentage of survival among the 
premature infants Avith prematurely ruptured membranes compared 
Avith the general hospital rate (15.8 per cent mortality and 32.66 per 
cent for the hospital) is obscure, altliough labor is shorter on an average 
than AAdien membranes are not ruptured. Perhaps it is safe to assume 
that the fetal mortality rate Avas generally not increased by the fact 
that the membranes Avere ruptured prematurely. 

The mortality percentages for the tAVo groups vary but little at term, 
although here again those Avith premature rupture have a slightly loAver 
death rate (1.69 per cent) than those in the general hospital group (1.93 
per cent). 

One of the most surprising findings in relation to mortality is that, 
although patients at or past forty Aveeks rarely fail to go rather 
promptly into labor folloAving rupture of membranes, the mortality is 
very high among those infants aa’Iio are delivered after a latent period 
of fifty -five hours or more (Fig. 1). Of 8 such infants four died, and 
all of the deaths Avere due to pneumonia. In association Avith the de- • 
livery of one there had been a prolonged first stage. Only one previable 
infant of the 15 examined at autopsy shoAved any evidence of intra- 
uterine lung infection, although in 42.3 per cent of all the deliveries 
betAveen tAventy-tAVo and tAA^enty-nine Aveeks, membranes had been rup- 
tured for over one hundred hours. Another infant from this group 
died of aspiration pneumonia at seAmnty days of age. This is in marked 
contrast Avith the infants at term AA'here the findings are as aboAm noted. 
One might theorize that preAuable infants do not breathe in utero, that 
they rarely do before forty Aveeks, and frequently do thereafter. See 
Fig. 1 for case distribution of pneumonias. 

Among the 52 infants subjected to autopsy, 6 shoAved major malforma- 
tions, 4 intracranial hemorrhages, and 2 er5dhroblastosis ; 5 shoAved the 
petechial hemorrhages usually associated Avith intrauterine asphyxia. 
In 11 infants and fetuses, there Avas an inflammatory exudate in the 
lungs. This Avas associated Avith inti’aeranial hemorrhage in one in- 
stance and Avith cardiac malformations in two instances. 

Among 2,000 autopsies performed at the Chicago Lying-in Hospital 
on fetuses and ncAihorn infants, pneumonia, as the only pathologic 
lesion, Avas found in 7.9 per cent of the autopsies and in an additional 
3.8 per cent as a contributing cause. This is a total of 11.6 per cent 
AAdiich is considerably loAver than the 21.2 per cent (11 in 52) found 
in this series. 
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CONCLUSIONS 

1. The uterine musculature shows a progressivelj^ increasing degree 
of resistance to medical or mechanical induction of labor prior to term, 
reaching a high degi’ee of inertia between twenty-two and thirty weeks. 
Vaginal or abdominal hysterotomy suggest themselves as being the saf- 
est primary termination of pregnancy at this stage. 

2. There is a low maternal morbidity among patients treated conserva- 
tively with prolonged membrane rupture. 

3. Because of the possibility that the patient may be in painless 
labor, medical induction of labor at term v,nth membranes ruptured 
should be delayed ten to fifteen hours if possible. 

4. There is a high fetal mortality from pneumonia among infants at 
forty or more weeks of gestation where the membranes have been rup- 
tured for over fifty-five hours. 

5. Based on comparative statistics, premature rupture of the mem- 
branes does not appear to be followed by an increased mortality or 
morbidity rate despite the increased number of operative deliveries. 

DISCUSSION 

DR. E. D. PLASS, Iowa City, Iowa. — Having already been the recipient of 
much unfavorable criticism because of my advocacy of premature rupture of the 
membranes as a means of inducing labor in indicated cases and of my extensive 
use of premature elective rupture on an economic and convenience basis alone, 
I accepted the invitation to discuss this paper with some trepidation. My accept- 
ance was dictated largely by the desire to restate my position which has, I fear 
been somewhat distorted by the opponents of elective rupture. I have never, I 
think, taken any other position than that “The induction of labor by premature 
rupture of the membranes after stimulation of the uterus through the action of 
castor oil, quinine, and pituitary extract is safer than the other forms of mechanical 
irritation employed for this purpose (bougies, bags, or packing).” There has been 
no reason to alter this position, although it has been recognized that the procedure 
IS not adaptable to very immature pregnancies, where some form of hysterotomy 
is to be preferred. 

I have nowhere advocated routine elective induction of labor by this means, even 
though our own experience has been so satisfactory that we have continued its use 
even after the original experimental series were completed. Under the conditions 
obtaining in our own clinic with the large majority of patients coming from some 
distance and being supported by public funds, elective rupture becomes a social 
and economic question, provided only that it does not adversely affect the outcome 
for mother or child. By inducing labor at the calculated date when the fetus is 
evidently mature, it is possible to return the mother to her home a few days earlier 
than otherwise and thus to restore the continuity of family life, and to reduce some- 
what the expenditure of state money. Other clinics and individuals must necessaril}- 
determine their attitudes according to the conditions under which they operate. 

The series of cases presented by Dr. Morton largely confirms our earlier compila- 
tions and reinforces our conclusions that certain advantages apparent in labor 
folloning premature rupture of the membranes counterbalance other risks evidentl}- 
connected directly with the early loss of amniotic fluid. The danger of, and prac- 
tical impossibility of anticipating, a prolonged latent period argues against the 
method, but in both Dr. hlorton's experience and in ours, this risk is not excessive 
and is surely justifiable at least when the induction is indicated. 
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The autJioi's are evidently not enthusiastic about elective rupture, and I shall 
certainly not argue the point with them, but their results indicate that premature 
rupture of the membranes is at least not the dangerous complication which some 
would have it. 

DE. L. W. MASON, Denver, Colo. — A fter I began the practice of medicine 
about fifteen years ago, several incidents happened which made me wonder if what 
I had been taught about premature rupture of the membranes wns true. At first 
when patients would call during the night to tell me that their membranes had 
ruptured, bearing in mind wdiat I had learned that premature rupture resulted in a 
prolonged, inefldcient, and ineffective labor, I would tell these patients to go to the 
hospital and I would see them the next morning. Usually the intern would call 
within the next three or four hours to tell me to hurry over, and frequently I did 
not get there in time to deliver even tlie placenta. 

I formerly studied 1,000 cases at the Universitj' of Colorado School of Medicine, 
with results very similar to those reported by Dr. Morton and Dr. Plass. This 
material was written up and submitted in 1933 to the Journal of the American 
Medical Association. It was promptly rejected for the reason that my conclusions 
were contrary to current practice. Tliese conclusions, of course, were only inescap- 
able facts brought out by the study. About six months ago, an article was pub- 
lished in that Journal entitled “Changing Concepts of Drj' Labor.” 

Previous to 1933, two papers had come to my attention, one by Schultz, of 
California, a study of spontaneous rupture of the membranes, and the other by 
Guttmacher and Douglas of Johns Hopkins, a report of the rupture of the mem- 
branes for the induction of labor. The results of all of these studies to date have 
been substantially the same. I found in my own series that the total average 
time in labor was reduced by about 60 per cent, both in primiparas and multiparas. 
There was no demonstrable increase in infant or maternal morbidity or mortality. 
Factors which prolong labor in cases in which the membranes had ruptured before 
complete dilatation of the cervix rvere found to be unrelated to the presence or 
absence of the intact membranes. 

A factor wdiich I think sometimes results in a long latent period after rupture 
of the membranes is that all the amniotie fluid is not out. In nipturing the mem- 
branes for the induction of labor one should attempt to rock the head back several 
times to insure that all the amniotie fluid, and not merely the forewaters, drains 
away. Otherwise we may have a condition that sometimes happens with slight 
spontaneous rupture, when tlie fluid may dribble away for a week or two before 
the onset of labor. 

DE. J. W. EEDDOCH, New Orleans, La.— Since the original report of Drs. 
Guttmacher and Douglas we have used rather routinely artificial rupture of the 
membranes for induction of labor on our service at the Charity Hospital. One 
of our special problems is that many of our patients come in for hospitalization 
three or four w-eeks before the expected onset of labor. With this number of cases 
■we have a fertile field for study of artificial rupture of the membranes. 

The results of our studies have paralleled those of Dr. Plass. A few years ago 
I reviewed the first 100 cases in which there were tw'o fetal deaths, both due to 
prolapse of the umbilical cord. Since then we have put the patient on her feet 
after rupturing tlie membranes and have had no more trouble w-ith this compEca 
tion. We have selected vertex cases only, in which the cervix was not tliieker than 
three-fourths of an inch whether multipara or primipara. We have not chosen eases 
in which the head was above the pelvic brim. 

DE. MOBTON (closing).— I can assure Dr. Plass that no effort was made to 
have an editorial policy in this study of artificial rupture of the membranes. T >is 
series included patients who had both spontaneous and artificial rupture of 
membranes. 



A STUDY OF ONE HUNDRED AND FIFTEEN CASES OF 
RUPTURED ECTOPIC PREGNANCY^ 


W. 0. Johnson, M.D., F.A.C.S., Louisville, Ky. 

(From the Department of Gynecology, University of Louisville Medical School) 

P ROBABLY since the inception of conception woman has been sub- 
ject to ectopic pregnancy. The first record of such a case was in 
1050 A.D., but not until December, 1859, was the first surgical treat- 
ment carried out by Dr. John Bard of New York. Lawson Tait, in 
1883, published the first successful series of operated cases. 

We do not choose to re-state the numerous causes advanced for the 
production of ectopic pregnancy, but the most prominent and con- 
sistent factor appears to be the result of infection. Authorities on 
veterinary obstetrics say domestic animals are relatively free from in- 
fection and deformities. Dr. W. L. Williams,’® emeritus professor of 
veterinary obstetrics, Cornell University, states; “A careful search of 
veterinary literature fails to reveal apparently authentic cases of tubal 
pregnancy in domestic animals. The few actual eases of extrauterine 
pregnancy reported have been due to rupture of the uterus, most of 
which result from torsion of the uterus.” 

Dr. G. Fleming’® gives as his reasons for the infrequency of extra- 
uterine pregnancies in animals: 

1. Different disposition of their generative apparatus. 

2. A lesser tendency of domestic animals to disease, functional dis- 
orders, and deformities. 

3. Their function being only that of reproduction. 

4. Ectopic pregnancy apparently is no more common in multiparas 
than unixiaras, nor in any one species. 

5. No report has been made concerning Brucella abortus and ectoiiie 
pregnancy. 

Prom the above it seems that low incidence of infection, freedom 
from functional diseases and deformities, and exclusive use of sex or- 
gans for reproduction do iilay a iiart in the freedom from ectopic iireg- 
nanej'. If this is true, we should endeavor to point out means of cor- 
rection, and have more detailed studies of the cases. 

At present there is no pathognomonic sign or symptom. A diagnosis 
rests upon a good clinical history associated with other clinical signs 
ni an ectopic-minded iihysician. We are presented with ectopic preg- 
nancy in one of three iihases; (1) emergency, (2) state of deliberation, 

and (3) obscurity. In each of these phases our method of treatment 
differs. 


o Thirteenth .\nnual Meeting of the Central .Association of Obste- 
uicians and Gynecologists. New Orleans, La.. October 2 to 4, 1941. 
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We lierewitli present a series of 115 cases of rnptnred ectopic preg- 
nancy treated in the Gynecological Department of the Louisville City 
Hospital, from July 1, 1927, to January 1, 1941. Each case was con- 
firmed by pathologic report of the specimen removed. There were 27 
additional eases in which unconfirmed diagnosis of ectopic pregnancy 
was made, which are not included in this series. 

The only constant factor in ectopic pregnancj^ is inconsistency. 

For a more detailed study, these 115 cases have been divided clinically 
into three groups (Table I). 


Table I. Clinical Grouping of 115 Cases of Euptured Ectopic Pregnanoy 


GROUP 


CASES 

PER CENT 

I 

Patients with signs of internal hemorrhage, 
in whom prompt operation was imperative 

62 1 

1 

53.8 

II 

Patients in whom internal bleeding had 
stopped; surgery was instituted when pa- 
tient’s condition warranted 

35 

30.4 

ni 

Obscure cases of long-standing, in which 
hemorrliage and product of conception were 
encapsulated 

18 

15.6 


Total 

115 

99.8 


Chart 1 gives the incidence of eases by years in the Louisville City 
Hospital. Two peaks appear which are not explained by the progres- 
sively increasing number of patients hospitalized. This gives an average 
incidence of 1 ectopic pregnancy in 137 deliveries in the City Hospital. 

Over a period of five years in five private hospitals very little change 
is noted in the number of ectopic pregnancies cared for, in spite of in- 
creasing number of hospital deliveries. These hospitals admit only 
white patients and draw their cases from industinal and farming dis- 
tricts. In private hospitals the rate is one ectopic pregnancy to 78.5 
deliveries (Chart 2). Note that the ratio of increase of ectopic preg- 
nancy is greater in the City Hospital in spite of the increasing number 
of deliveries, while the yearly ratio remains more constant in the pri- 
vate hospitals in spite of increased deliveries. While most patients with 
ectopic pregnancies are hospitalized, a majority of abortions and de- 
liveries are cared for in the home, and a true ratio of ectopic to normal 
pregnancies and abortions can scarcely be obtained. The cause foi 
fluctuations in cases of ectopic pregnancy remains to be determined. 
The determination is dependent upon an accurate recording of our find- 
ings as an important cause of fetal and maternal deaths; we should 
insist that our vital statistics include incidence and causes of ectopic 
pregnancies. 

Infection appears to be the dominating factor. Twenty-two per cent 
of our series had a definite history of previous infection before the 
ectopic pregnancy occurred. In the 115 eases, onlj^ 50 colored patients, 
and 33.3 per cent, had a positive Wassermann or history of syphilis- 
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One might exiiect a highei* incidence of ectopic pregnancies in the 
colored race. 

Cauterization of the cervix or tubal insufflation after an old pelvic 
inflammatory process is a rarely emphasized source of ectopic pregnancy. 
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Chart 1. 
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Chart 2. 


In tliis series, 18 per cent of cases had abortions before the ectopic 
pregnancy; in 8.6 per cent the ectopic was the first pregnancy. 

Hypoendoerine factors obviously seem to be very important causative 
agents, but very little evidence has been produced. Could not inade- 
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quately developed tubes and uteri, or inadecpiate circulation lie as 
potent factors in tlie production of such a catastropliy as pelvic infec- 
tions? Are not prolonged iieriods of infertility frequentlj’^ the result of 
endocrine imbalance? May not tlie loss of cilia action, or absence of 
peristaltic motions or tubes weaken, impede, or even destroj^ the ingress 
of spermatozoa for fertilization just as readily as infection? 

Endometriosis has been given as a causative factor in ectopic preg- 
nancy. Fortunately, or unfortunately, patients with endometriosis are 
relatively infertile. No eases of endometriosis were noted in this series. 

There Avere 65 white and 50 colored patients; the average age of the 
group was 29 jmars. The average age in the more acute group was six 
years jmunger than in the obscure group. Youngest case Avas 17 years, 
oldest 43. 

In Group I, there Avere 10 eases of ectopic pregnancy as a first preg- 
nancy. Eight patients had been married less than tAVO years. 

The age incidence by decades Avas as folloAvs (Table II) ; 


Table II. Age Incidence 



Eighty-seven per cent of all the cases of ectopic pregnancies occurred 
betAveen tAventy and forty years of age. Seventy-eight per cent of all 
patients Avere multiparas AA'ith an average of 2.7 children. Five patients 
Avere married tAA’iee Avith pregnancies in both marriages. This points to 
different etiologic factors. TAA'enty-four patients miscarried previous to 
the ectopic pregnancy. 

Long periods of infertility haA'e often been listed as an etiologic fac- 
tor in ectopic pregnancy. The average interval betAA’een gestations Avas 
4.8 years (as Avell as could be ascertained). There AA'ere tAA'o patients 
Avith 18-year intervals; one, 16 years; three, 11 years; and three, 10 
years from the previous gestation. A question of general interest AA'ould 
be : W ere these periods of apparent infertility due to inadequate glandu- 
lar function, infection, contraception, or general debility on the part of 
one or both partners? Can all this be explained by infections? 

Over 83% por cent of the patients had normal menstrual periods 
(Table III). EleA’^en in Group I had no period of amenorrhea. On 
careful study of these cases one might haAm found the last regular 
menstrual period Avas either abnormall}’' short, scant, or delayed bejmnd 
tlie usual time. Such a history is especially important in clinching the 
diagnosis. The average duration of amenorrhea aa^s less than three 
months in all eases; longest history Aims 6.5 months for an abdominal 
pregnancy. 
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Tabi/E III. Menstkdal Changes and Gestations 


GROUP 

TYPE OF MENSES 

PEKlOD OF 
AMENOK- 

KHEA 

DURATION OF 

abnormal 

BLEEDING 

AVERAGE NO. 

OF PREG- 
NANCIES AND 
ABORTIONS 

INFERTILE 

I 

Regular, average 
duration 4 days: 
47 patients 
Irregular, average 
duration 6 days; 
15 patients ! 

ill, no men- 
strual 
changes 
Average : 

1 Mo. 18 
days 

11 had no ab- 
normal 
bleeding 
Average : 

9 days 

1 

1 

10 cases 
first preg- 
nancy 

Average 2.8 
pregnancies 
14 abortions 

Three pa- 
tients ; 11 
yr. 

Three pa- 
tients over 
10 yr. 

Average : 

3.2 yr. 

II 

Regular, average 
duration 4.5 days : 
31 patients 
Irregular, average 
duration 5.1 days; 
4 patients 

Average : 

2 Mo. and 

4 days 

7 had no 
abnormal 
bleeding 
Average ; I 

20 days 

Average 2.8 
pregnancies 

7 abortions 


III ' 

Regular, average 
duration 3.5 days ; 
16 patients 
Irregular, average 
duration 4 days; 
2 patients 

Average ; 

2 Mo. and 
13 days 

5 had no 
abnormal | 

bleeding 
Average ; I 

17 days 1 

Average 2.4 
pregnancies 

6 abortions 

Two pa- 
tients : IS 

yr- 

Average ; 

4.8 yr. 


Pain, of ■which there are at least five different types, Avas present in 
onr eases, 91 per cent giving pain as their chief complaint, and most 
constant symptom. Fifty per cent of the pain was cramp-like in char- 
acter (Table IV). 

In Group I, the pain Avas more often sharp and stabbing. When this 
type of pain, radiating to the rectum (so-called “bath-room sign”) 
Avas associated Avith collapse, it AAms of the greatest significance. Rigid- 
ity of abdomen Avas unusual in these cases, in contrast to the abdomen 
of infection. 

Vaginal bleeding occurred in 60 per cent of cases as the chief com- 
plaint in the acute group, and in 50 per cent of the obscure cases. 
Nausea, vomiting, dysuria, and urinary frequency occurred in over 50 
per cent of the acute cases, to lesser degree in the more obscure cases 
Avhere the peritoneal irritation had begun to subside. 

The pelvic finding, in about 50 per cent of the cases, Avas a mass in 
the posterior cul-de-sac. In the majority of instances the mass in the 
side Avas fairly frequently associated Avith the side in AAdiich tlie pain Avas 
greater, and as frequently located in right as in left side. 

Comparison of the three groups sIioaa^s greatest increase in symptoms 
0 Group I oA'er Group III, especially in abdominal tenderness and dis- 
tention, AA’ith 32.5 per cent of eases shoAving shifting dullness in acute 
cases. 

Tlie Laboratory findings (Table V) shoAv a definite anemia in all 
p-oups, with leucocytosis in Groups I and II. but not much variation 

m differential count. Urine examinations, in the majoritv of instances 
were normal. ’ ' ’ 
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Table IV. Clinical Findings 


GROUP 

CHIEF COMPLAINT 

1 SYMPTOMS 

1 PELVIC FINDINGS 

I 

Abdominal 

pain: 

Vaginal 


Pelvic mass: 



R. L. Q. 

25—40.3% 

bleeding 

38—60.8% 

R. L. Q. 

20—32.2% 


L. L. Q. 

17—27.4% 

Leucorrliea 

32—51.7% 

L.L.q 

15—24.1% 


Both L. Q. 

20—32.2% 

Vomiting 

38—60.8% 

Posterior 

27—43.5% 


Vaginal 


Nausea 

15—24.2% 

Soft cervix 

35—56.8% 


bleeding 

37—60.0% 

Dysuria, f re- 


General ab- 



Abdominal 


quency 

12—19.5% 

dominal ten- 



tumor 

2— 3.0%| 

Weakness 

13—20.0% 

derness 

56—91.0% 




Fainting 

11—18.7% 

Abdominal 





Shoulder 


distention 

47—77.2% 




pains 

9—15.0% 

Shifting 





Dyspnea 

6—10.0% 

dullness 

20—32.5% 






Shock 

12—19.3% 


i 




Enlarged 


62 





uterus 

27—43.0% 

II 

Abdominal 

pain: 

Vaginal 


Pelvic mass:- 



K-. JLi. C^. 

12—34.2% 

bleeding 

21—60.2% 

R.L. Q. 

9—25.7% 


L. L. Q. 

10—28.5% 

Leucorrliea 

20—56.0%, 

L. L. Q. 

11—31.4% 


Both L. Q. 

13—37.1% 

Nausea 

22—62.4%' 

Posterior 

15—43.8% 


Vaginal 


Vomiting 

19—54.1%! 

Soft cenux 

14—41,0% 


bleeding 

2.3—66.0% 

Dy.suria, f re- 


General ab- 



Abdominal 


quency 

11—30.0%, 

dominal ten- 



tumor 

2—5.7% 

Breast 


derness 

23—67.0% 




changes 

7—20.3% 

Abdominal 





AYeakness 

24—73.0% 

distention 

13—36.0% 






Enlarged 







uterus 

26—74.5% 






Bloody 







vaginal 


35 





I discharge 

15—41.6% 

III 

Abdominal 

pain: 

Vaginal 


Pelvic mass: 



R. L. Q. 

7—38.8% 

bleeding 

10—58.0%, 

R.L.Q. 

5—27.7% 


L. L. Q. 

3—16.6% 

Leucorrliea 

9—50.0%, 

1 L.L.Q. 

3—16.6% 


Both L. Q. 

8 — 44.4% 

Nausea 

5—25.0% 

Posterior 

10—55.5% 


Vaginal 


Vomiting 

6—33.0% 

Soft cervix 

10—55.5% 


bleeding 

9—50.0% 

Frequency 

3—16.6% 

Enlarged 



Abdominal 


Weakness 

2—10.0%, 

uterus 

9 — 50.0% 


tumor 

2—11.1% 

1 


General 







abdominal 







tenderness 

10 — 55.5% 






Abdominal 


18 



1 


pregnancy 

2—11.1% 


The most informative study is that of admission temperature, blood 
pressure, and pulse rate. In Group I, there was found an average rise 
of more than 25 points in pulse rate, -with a fall of more than 27 points 
in systolic blood pressure. Thirty-six per cent of Group I had subnor- 
mal temperature or were in shock upon admission. 

Our attitude toward laboratory procedures, used as diagnostic aids m 
this group, is that while the Ascliheim-Zondek or Friedman tests may be 
confirmatory of a pregnancy, thej’' are not a constant aid for they re- 
main positive only as long as the fetal cells secrete hormone into the 
maternal blood, and twelve hours is the shortest period of time in which 
an accurate reading can be obtained. Many of the patients with severe 
cases w'ould have died unless immediate treatment had been instituted. 
Falls-Preda and Cohen colostrum pi’egnancy test may develop to be of 
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Table V-A. Laboratory Findings 


GROUP 

R. B. C. 

W. B. G. 

HEMOGLOBIN 

P. M. N. 

SEDIMENTA- 

TION 

I 

Average 

2,937,000 

Average 

10,654 

Average 

8.4 Gm. 
(SaliU) 

Average 

78% 

27 Cases 
(68% 
Negative) 

II 

Average 

3,523,119 

Average 

9,803 

Average 
10.5 Gm. 
(Salili) 

Average 

73% 

18 

III 

Average 

3,966,080 

Average 

6,825 

Average 
10.9 Gm. 
(Sahli) 

Average j 
72% 

15 


Table V-B. Laboratory Findings 


GROUP 

WASSERMANN 

ASCHHEIM- 

ZONDEK 

BLOOD 

PRESSURE 

PULSE 

P. 0. 

TEMP. RISE 

I 

62 

18% of all 
white cases 

2 

15 

Positive 

91/60 

100 

101.4° F. 
Normal in 4.5 
days 

II 

35 

! 

were positive 

33% of all 
colored eases 
were positive 

(All 

11 

negative) 

110/72 

98 

1 

100.2° F. 
Normal in 4.5 
days 

Ill 

18 

(All 

6 

negative) 

1 

118/75 

1 

90 

1 

100.4° F. 
Normal in 6 
days 


great benefit in excluding abdominal infection and other interperitoneal 
hemorrhages. In doubtful eases, a positive Aschheim-Zondek test strongly 
suggests the presence of pregnancy ; negative, not always true. In face 
of a positive Aschheim-Zondek one must be cautious. 

A positive, delayed, direct van den Bergh reaction is of help in that it 
indicates the presence of free blood in the abdominal cavity. 

Diagnostic posterior colpotomy with aspiration of fluid may be of 
help; it -was helpful in 6 eases of our series. 

Sedimentation tests were run in one-third of tlie cases, and ivere sixty 
minutes or over, which is well within normal range. Only 8 per cent 
of these cases having sedimentation tests were abnormal, and these 
were associated with pelvic infections. Sedimentation test is not of 
importance in differentiating inflammation from ectopic pregnancies. 

Hysterosalpingography is an adjunct in the more obscure cases, where 
patient is not too ill for the procedure and infection not present; and 
is excellent in differentiation of rupture of follicle cyst with bleeding 
and ectopic pi’egnancy. 

We wish to emphasize some of the rather frequent clinical findings, 
"liicli are not usually emphasized in this tj'pe of case: 

1. Softening of tlie cervix occurs in over 50 per cent of the eases, 
and exquisite smsitivity of tlie cervix to motion is a very important 

nding. This is due to changes associated with pregnancy and the 
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peritoneal irritation from the blood gravitatino' from the ends of the 
tubes, or ruptured tubal walls, into the cul-de-sae, affecting the ulero- 
saeral ligaments, resulting in pain on motion. 

2. Enlargement of the uterus, general abdominal tenderness and dis- 
tention without rigidit 3 % with unilateral mass in 50 per cent of cases. 

3. Low or subnormal temperature and progressive anemia with leu- 
eocytosis. 

4. Unilateral pulsation of the uterine artery frequently found. The 
uterus is usually displaced downward and making it more accessible 
to the examining finger, with sudden, excessive demand for blood 
supply increases the activity of the artery on the affected side. 

For a woman of childbearing age, the association of a previously 
abnormal period, or period of amenorrhea Avith abdominal pain or ab- 
normal bleeding should always bring to mind the possibility of ectopic 
pregnancy. Remain ectopic-minded. 

Ectopic pregnancy ivarrants operation when diagnosis is made. There 
is no conservative treatment for ectopic pregnancy. In mj’’ opinion, 
it is better to make the mistake of opening an abdomen of questionably 
early pelvic inflammatory disease than to liave a death from hemorrhage 
with ectopic pregnanej^ 


Tabde VI 


GROUP 

SURGERY 

PATHOLOGY 

results 

I 

62 

Salpingectomy 

Eiglit 21 — 33.9% 

Left 25—40.3% 

Bilateral 6 — 9.6% 

Oophorectomy 4 — 6.4% 

Appendectomy 5 — 8.0% 

Transfusion 21 — 33.9% 

Autohemotransfusion 17 — 27.4% 

Ectopic pregnancy 100.0% 

Salpingitis, chronic 8 — 13.0% 
Ovarian cyst 2 — 3.2% 

1 Dead, 
pneumonia 
four days 
post- 
operative 

n 

35 

Salpingectomy 

Eight 21—60.0% 

Left 7—20.0% 

Bilateral 7 — 20.0% 

Oophorectomy 3 — 8.5% 

Appendectomy 15 — 42.8% 

Pundic Hysterectomy 4 — 11.4% 
Autohemotransfusion 7 — 20.0% 

Ectopic pregnancy 100.0% 

Salpingitis, chronic 6 — 17.1% 
Oophoritis 1 — 2.8% 

Uterine fibroids 2 — 5.7% 

Abdominal pregnancy 3 — 8.5% 

1 

1 Dead, con- 
cealed 
hemor- 
rhage 

1 Dead, 
peritonitis 

III 

18 

Salpingectomy 

Eight 3—16.6% 

Left 2—11.1% 

Bilateral 13 — 72.2% 

Oophorectomy 5 — 27.7 % 

Appendectomy 14 — 77.7% 

Hysterectomy 9 — 50.0% 

Transfusion 6 — 33.3% 

Ectopic pregnancy 100.0% 

Salpingitis, chronic 6 — 33.3% 
Oophoritis 2 — 11.1% 

[Abdominal pregnancy 2 — 11.1% 

1 

1 Dead, 
shock and 
hemor- 
rhage 
postopera- 
tive 

Mortality 

3.05% 


The types of surgery are quite different in the three groups (Table 
VI). In the acute group, a greater number of autohemotransfusions 
and transfusions are carried out, 40 per cent being transfused eithei 
before or during the operation. 

Seventy-three per cent of acute eases had unilateral salpingectomj 
without hysterectomy. This is done only as a life-saving measure. We 
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do not advocate converting acute eases into chronic cases so that more 
deliberation can be carried out, but recommend the minimum curative 
surgery. 

In Group II there were 80 per cent unilateral salpingectomies with 

II per cent hj^sterectomies, and fewer transfusions. In this group the 
patient could be better prepared for operation. 

Group III had 27 per cent unilateral salpingectomies and 50 per cent 
hysterectomies. This was a correction of the pathologj^ at hand for 
permanency of results in patients properly prepared. 

Such an attitude necessitates the separation of ectopic pregnancy into 
groups, and reveals why different types of surgery are done in ectopic 
• pregnancy. 

The average time of operation in Group I was fifty-five minutes, the 
shortest twenty -five minutes; in Group II, eighty-eight minutes; and in 
Group III, ninety-five minutes. Time is indeed a factor in the handling 
of these severely shocked patients, and it is important to reckon with it. 

Anesthesia is also important. In our cases either local, or carefully 
administered cyclopropane anesthesia was given. 

Patient’s hospitalization averaged 18.5 days; 30 per cent of the 
patients remained in the hospital over twenty-one days. 

Correct diagnosis preoperatively was made in 71- per cent of cases in 
Group I, 48 per cent of cases in Group II, and 16 per cent of cases in 
Group III. 

In this series there were five abdominal preguancies, the result of 
tubal abortions. The oldest was apparently a six months’ gestation. 
In all of these the products of conception were nonviable before opera- 
tion was performed. 

There were four deaths: one in Group I from pneumonia, two in 
Group II from concealed hemorrhage and peritonitis, and one in Group 

III from shock and hemorrhage, giving a mortality rate of 3.05 per cent. 

In postoperative follow-up an average of two visits in three months 

show 13.3 per cent had increase in vaginal discharge, with 5 per cent 
liaving increase in menstrual pain. In all cases where the uterus was 
not removed, menstrual function had returned. 

Prompt, conservative surgerj% transfusions, and postoperative sup- 
portive treatment will miraculously transform a desperate case to one 
v-ith a relatively smooth convalescence in a short period of time. 


SUJIJIAKV 

1. Presentation of 115 cases of ruptured ectopic pregnancy, giving 
the incidence and comparison with private hospitals, and the ratio of 
ectopic pregnancies to births in the city and private hospitals. 

— Division of cases into three gi-oups (I. acute emergencies, II. de- 
> )erafe surgery, III. obscure cases) with comparison of the clinical 
iidmgs, as to age, race, clinical symptoms, physical and laboratorv 
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findings, showing that there is a difference in the three groups, and a 
necessity for differentiation in the type of treatment. 

3. Emphasizing that careful histoiy and summary of clinical find- 
ings, varied types of pain, subnormal temperature, abdominal disten- 
tion without rigidity, soft cervix, enlarged uterus, and leueocytosis in a 
woman of the childbearing age should keep one “ectopic-minded.” 
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DISCUSSION 

DE. HILLIABD E. MILLEB, New Orleans, La.— Dr. Johnson’s study of 115 
cases of ectopic pregnancy irom a public institution in Louisville suggests some in- 
teresting comparisons with a similar studj' of 137 cases which I made last year from 
Touro Infirmary, a private institution in New Orleans. The age range in both series 
was the same, 17 to 43 years, and in both the highest incidence occurred in the 
period between 20 and 40 years. In both series the mortality was unusually Ion, 
3.05 per cent in Dr. Johnson’s series from the public hospital, and 2.18 per cent in 
my own from a private institution, where, as would naturally be expected, patients 
are seen earlier and in better condition. 

In both series the great majority of patients complained of pain, which nas of 
several different kinds. Pain is, however, a symptom common to a great many dis 
eases and far more valuable from the standpoint of diagnosis is the history of an} 
sort of menstrual irregularity. Frank amenorrhea was present in more than half 
the cases in my series, and in one-sixth of the patients in Dr. Johnson’s series. 
Pour-fifths of the patients in my series, however, presented a history of irregular 
bleeding, irregular in relation to the normal time of the period and atypical in rela 
tion to the type of bleeding. The abnormally dark color of the discharge is char 
acteristic. When the history is being taken in a case in which one suspects ectopic 
pregnancy, the questioning should be detailed on these various points. A simp e 
inquiry as to ivhether a period has been skipped is not sufiScient, and the usiia 
patient will not supply the additional details unless she is specifically asked abou 
them. 

Prom the standpoint of physical findings, tenderness, which is present in most 
cases, and rigidity, which is present in a fair number, are no more useful per -e 
from the standpoint of diagnosis than is pain. On the other hand, the finding o ^ 
a mass either by abdominal or by pelvic examination is important, and sensi ivi 
of the cervix on motion is present in perhaps half of all cases; I am incline ^o 
regard this finding as almost pathognomonic, though its absence, of course, is 
significant. 
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Though aware that a physieian who uses the words “always” and “never” is 
looking for trouble, I nonetheless am -willing to make the unqualified statement that 
the treatment of ectopic pregnancy is surgical, and that surgery should be performed 
as soon as the diagnosis is made. I am not in favor of delaying operation for any 
reason at all. It is quite true that in many instances delay does no harm, but there 
is no way of determining the cases in which it will do no harm as distinguished 
from those in which it will do a great deal. Even though the patient is in shock, 
operation should still be carried out without delay. The shock is due to hemor- 
rhage, and its logical treatment is the control of hemorrhage. Opening the ab- 
domen and tying off the bleeding vessel or removing the tube, if carried out gently 
and rapidly, under light anesthesia, does not add to the shock. Adjuvant measures, 
such as infusion, or preferably, transfusion, can be carried out equally easily and 
far more profitably in the operating room, while the fundamental trouble is being 
corrected. 

The clear-cut case of ectopic pregnancj' is so obvious that the diagnosis can 
scarcely be missed. The obscure case can furnish as difficult a problem as any 
phase of gynecologJ^ If the confusion is with another condition for which im- 
mediate surgery would be demanded, as for instance appendicitis, there is really po 
problem, for one merely operates at once, with the acute condition in the abdomen 
as the general background. If the confusion is with a condition for which emer- 
gency surgery is unnecessary or is actually undesirable, the problem is less simple, 
though my onm opinion is still that if the mere suspicion of ectopic pregnancy 
exists, no time should be wasted on refinements of diagnosis. Less harm is done by 
opening the abdomen in pelvic inflammatory disease than by withholding it in 
possible ectopic pregnancy. Furthermore, if definite diagnosis is impossible, I should 
personally prefer exploratory laparotomy to either of the diagnostic methods sug- 
gested by Dr. Johnson. I have no doubt that colpotomy and hysterosalpingography 
both yield useful information, but I question whether it is worth the additional 
risk both methods seem to introduce. 

I also take issue with Dr. Johnson as to the performance of any type of hysterec- 
tomy in ectopic pregnancy, except on indications for which the uterus would be 
removed under any circumstances, and with the further provision that-the patient’s 
condition warrants the additional surgery. The object of hysterectomy, as Dr. John- 
son states, is to insure permanent results, in other -words to guard against recurrence. 
In my own series of 137 cases there were 5 recurrences, 3.6 per cent, which, curiously, 
IS exactly the incidence of recurrence reported by Smith in a collected series of 1,608 
cases of ectopic pregnancy. 

1 grant the risk, actual and potential, of ectopic pregnancy, but I still question 
whether a risk of recurrence of less than 4 per cent justifies the sterilization of a 
"Oman in the child-bearing years, particularlj' if she has no other living children. 
If Dr. Johnson has the figures available, I hope he will mention the percentage of 
recurrence in his series. I should also like to know the age and race of the women 
submitted to this radical procedure, both of which, of course, may throw a very 
different light upon the matter. 

DR. WILLIAM D. PHILLIPS, New Orleans, L.\.— A rather unique experience 
of a fe" days ago brought out one point which I have not heard mentioned, namely 
le extreme leucocytosis in acute rupture of an extrauterine pregnancy. I would like 
to ask Dr. Johnson whether he has had a similar experience. 

The patient on whom I made this observation presented no symptoms of preg- 
nanej. Her only sjanptom was a slight upper abdominal discomfort which I regarded 
as due to some gastric disturbance. 'While in the radiologic laboratory, this patient 
siudenly collapsed and was sent to the hospital where her blond pressure was 58 
s>stolic and 39 diastolic. The blood count showed 4,000,000 red cells, 09 per cent 
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hemoglobin and 48,000 leucocytes. A second count later showed 2,925,000 red cells, 
35 per cent hemoglobin and 35,000 leucocjdes. A third count showed, much the same 
figures. Vaginal examination disclosed only a slight tenderness on pressure on the 
right side, and as the ceiwix was moved upward there was pain. Dr. Musser, Pro- 
fessor of Medicine at Tulane University, expressed the opinion that she had a 
hemorrhage and stated that acute hemorrhage in the abdominal cavity would give 
a high leucocyte count. We operated upon her and found an opening about the 
size of my right thumb into the horn of the right tube. She is now doing quite 
well. 


DE. DAVID A, HOENEE, Chicago, 111. — An important point to consider is, 
when does an ectopic pregnancy become an abdominal pregnancy. Occasionally there 
are good reasons for not operating at once, especially if it has been some time 
between the apparent rupture and admission to the hospital. I have at the present 
time two ectopic pregnancy babies going to school, simply because the mothers were 
not operated upon at the time the rupture of the pregnancy occurred. 

Chronic ectopic pregnancy (I think I can call it that) is seen more often in 
charity hospitals than in private practice. The chronic case is the acute one which 
was unoperated upon and wdiich went on to recovery, the acute symptoms subsiding 
when the extruded mass developed to term or was totally absorbed. 

The point I wish to bring out is that it is not necessary to operate upon all 
ectopics immediately on diagnosis. Stilbestrol wall stop functional uterine bleeding 
but will not stop a case of uterine bleeding following a ruptured ectopic pregnancy. 
Hence this point may' help in the diagnosis of some cases of ruptured ectopic preg- 
nancy. 


DE.. KAEL JOHN KAENAKY, Houston, Texas.— I am at the present time 
studying the cases of ectopic pregnancy at the Jefferson Davis Hospital, Houston, 
Texas. In the cases from 1932 to 1933, which have so far been reviewed, there were 
11 white women, 5 Mexicans, and 16 colored women, a total of 32 cases. The ages 
were from 17 to 49, the majority of cases were at the age of 24 years. 

The preoperative diagnoses were as follows : ectopic, 11 ; infected abortion, 2 , 
acute salpingitis, 3; pelvic tumors, 2; tuboovarian abscess, 5; and acute abdomen, o. 

One point of interest was brought out by 6 cases of ectopic pregnancy refen ed 
to the Menstrual Disorder Clinic of the Jefferson Davis Hospital because of vaginal 
bleeding. When we gave these women stilbestrol to control their uterine bleeding, 
they did not stop bleeding. 


DE. E. E. SCHNEIDEES, Madison, Wis.— There are two procedures that have 
been of great value in the treatment of patients in extremis after trips to the hos 
pital from rather distant points. One is the use of autotransfusion. I have resorted 
to autotransfusions in a number of practically moribund patients with success. In 
many of these cases we have dipped the blood by means of a sterile glass into a 
beaker, filtered it through triple gauze into citrate solution and have then transfuset 
these patients with their own blood. 


The other point was the use of large transfusions. Some patients have been m 
so much shock and have lost so much blood that the ordinary amounts are 
adequate. In such patients we have used up to 1,500 or 1,800 c.c. of blood. 6 
have cross-matched donor to donor to avoid possible allergic reactions and have 
tried not to use donors who have had a recent meal. The blood banks and the use 
of plasma may obviate the necessity of either autotransfusions or massive trans 
fusions, but in the past these two measures have been of distinct help in our prac 
tice, and I believe are worthy of use when immediate donor or blood bank is no 


available. 
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DE. E. W. FISCHMANN, Chicago, III.— I wish to defend the exploratory 
colpotomy in preference to diagnostic cul-de-sac puncture. In a great many cases 
by exploratory colpotomy we have been able to inspect both tubes and in some have 
been able to remove the tube containing the ectopic pregnancy. Often this can be 
done very nicely under local anesthesia. In some cases, on the other hand, we have 
found it easier to cut the vesicouterine pouch than the rectouterine pouch. We 
finnly believe that the vaginal route is one that should be practiced more often than 
the abdominal route, particularly where the diagnosis is not certain. 

Another point I might emphasize in the operative treatment of ectopic pregnancy 
is that the simultaneous removal of the appendix in these cases adds to the hazard 
of the operation. We have found in a study of our cases at the Cook County Hos- 
pital that simultaneous removal of the appendix in cases of ectopic pregnancy 
definitely increases the morbidit}- and mortalitj’ in these cases. 


DE. JOHNSON (closing). — We have classified our cases into three groups, as 
they were admitted to the hospital, and attempted to show that although they are 
all ruptured ectopic pregnancies, they require three different types of surgery. The 
majority of the operative work was done by the resident staff. We do not advocate 
removal of appendices in any case with blood in the peritoneal cavity. 

In the more acute group, GO per cent of eases had transfusions, with only uni- 
lateral salpingectomies lieing performed. In the second group, only 31 per cent had 
transfusions, with indicated surgery carried out. The patients in the third group 
were admitted, in most instances, as cases of pelvic inflammatory disease. Only 16 
per cent of these had a correct diagnosis befoi’e operation, yet they were ruptured 
ectopic pregnancies from two to six months after the rupture. In these cases we 
advocate correction of the pathology presented. 

We emphatically believe in immediate operation on the acute cases of ectopic preg- 
nancy, and the more radical work was carried out only in cases of long standing, 
and in those patients over 35 yeai's of age. We do not advocate radical surgerj' 
on young women. 

In reference to Dr. Phillip's case, we had a few cases with leucocytosis of from 
25,000 to 30,000 white blood cells. I do not present this as a diagnostic point, but 
the cases nuth the highest counts were usually those with comual ruptures, or massive 
liemorrliage. In those eases we see the most profound shock. 

Dr. Horner advocates conservatism on abdominal pregnancies. All of the fetuses 
m the abdominal pregnancies in our series were dead at time of operation, and we 
considered these as tubal abortions. We do not, however, practice conservatism with 
ruptured ectopic pregiancies or abdominal pregnancies, for the maternal mortality 
"ill be higher, and, considering the deformities associated with abdominal preg- 
nancies, we prefer to save the mother rather than have a deformed child. 


Dr. Fischmann ’s exploratory colpotomy in skilled hands may be satisfactory, but 
I do not care to have my hands tied by removing a ruptured ectopic pregnancy 
per vaginam, and then have an ascending infection follow. The first principle of 
good surgerj- is to have proper exposure. Vaginal exploratory colpotomy does not 
end itself readily to adequate exposure with ectopic pregnancy. Diagnostic punc- 
ture of posterior cul-de-sac is of diagnostic importance. 

Dr. Schneiders is right in advocating large transfusions. We gave transfusions 
in 00 per cent of tlie first group, and anywhere from 1,500 to 2,000 c.c. of blood 
oc plasma were used. Massive transfusions are excellent when indicated, and we 

lould never overlook the use of the patient's omi blood when found in the peritoneal 
c.nvitv. 



. CLINICAL APPLICATION OP EBGONOVINB DURING THE 
THIRD STAGE OP LABORS' 

A. W. Diddle, M.D., Iowa City, Iowa 

(From the Department of Obstetrics and Gynecology, State University of Iowa) 

E rgot was first introduced into obstetric practice by Stearns as 
“pnlvis parturiens,” but a few years’ experience with administra- 
tion during labor, according to his recommendation, proved that it was 
too powerful and dangerous for that purpose. It soon became an estab- 
lished conviction that this drug should not be exhibited until the uterus 
was empty, and today it is commonly considered that oxytocic drugs, 
especially ergot, cannot safely be given until after expulsion of the 
placenta. 

Isolation of the ivater-soluble, oxytocic principle, ergonovine, has pro- 
vided the profession with a dependable ergot preparation suitable for 
intravenous use, and has stimulated search for further clinical applica- 
tions. More recently, certain clinics have reported that ei'gonovine given 
intravenously just before completion of the second stage hastens separa- 
tion of the placenta, reduces the average blood loss, and diminishes the 
incidence of post-partum hemorrhage. The procedure is, however, still 
controversial. 

Prior to April 1, 1940, oxytocics had rarely been given at the Uni- 
versity of Iowa until after expulsion of the placenta. The exceptions 
included the occasional instances of third-stage hemorrhage from in- 
complete placental detachment or unusual prolongation of this stage 
of labor. No attempt was made to deliver the placenta until there were 
evidences of separation or the appearances of unusual bleeding. Begin- 
ning April 1, 1940, ergotrate (grain Yszo) in solution was routinely in- 
jected intravenously into an antecubital vein with delivery of the an- 
terior shoulder in vertex presentations and at the time of extraction of 
the head in breech. At the first ensuing contraction, the uterine fundus 
was grasped by the Crede grip and strong pressure was exerted to expel 
the placenta, which was usually born within three minutes of the birth 
of the child. 

This study concerns the evidence obtained in 1,960 consecutive de- 
liveries between April 1, 1940, and March 31, 1941, when intravenous 
ergonovine was used routinely in the gi'eat majority of patients, as com 
pared with the results in the preceding twelve-month period, when 
oxjdocics were ordinarily not given until after expulsion of the placenta. 

•Presented at the Thirteenth Annual Meetincr of the Central Association of Obstet 
Clans and Gynecologists, New Orleans, La., October 2 to 4, 1941. 
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The material in the two series was reasonably similar. Sixty-five per- 
cent of the women in each series Avere parons. Ante-partnm bleeding 
due to placenta previa or abruptio placentae occurred in nine of the 
ergonovine group and in five of tire controls. The birth weights were 
comparable, as was the incidence of multiple pregirancy and other 
factors predisposing to uterine atony, 

PROCEDURE 

Post-partum hemorrhage has been defined, in accordance with common 
practice, as the loss of 600 or more cubic centimeters of blood. 

A sterile basin held against the perineum during the period of aetirm 
bleeding rvas employed for collection of blood. Additional and un- 
collected blood Avas “estimated” and added to make the total loss. It is 
recognized that values obtained in this fashion are subject to criticism, 
but it is believed that the method at least indicated abnormal blood loss 
with reasonable accuracy. For the purpose of this study, and in vieAV 
of the method of collection, patients aa'Iio lost betAveen 500 and 600 c.e. 
of blood are included. 


RESULTS 

Incidence of Hemorrhage . — The actual incidence of bleeding in excess 
of 500 c.e. is shoAvn in Table 1. It is evident that the loss of more than 


Table I. Incidence op Post-Partum Hemorrhage 


year 

TOTAL 

deliv- 

eries 

PATIENT AVITH * 

postpartum 

hemorrhage 

remarks 

NUMBER ! 

PER CENT 

Pre-ergonovine group; 4-1- 
■19 to 3-31-40 

iroi 

181 

10..3 

O.Yytocic usually not given 
until after delivery of 
tlie placenta 

Ergonovine group: 4-1-40 
to 3-31-41 i 

1900 

1 

78 

1.0 1 

Ergonovine given before 
delivery of the placenta 


oOO c.e. of blood Avas diminished considerably by the injection of 
ergonovine early in the thii-d stage. 

Figures for the tAA-o series A\'ere then grouped according to the total 
blood loss (Table II). It is noAV eA-ident that the use of ergonovine 


Table II. The Incidence op Post-Partum Hemorrhage at Various Levels 


IlLOOD LOSS IN CUBIC 
CENTIMETERS 

CONTROL SERIES 

(i.roi) 

ERGONOVINE SERIES 

(1,960) 

NO. 

i 7o 

NO. 

% 

500- GOO (niininuil 

lieniorrliagel 

r.ni- 800 “ ' 

801-1,000 (excepsivo 

1.001.L499 j 

3,o00 and over 

100 

42 

17 

19 

o 

o 

5.0 

2.5 j 

i.n 

1.1 

0.17 

1 

IS 1 

11 

■9 

3 

l.S 

0.9 

0.50 

0.45 

0.15 

“’•'O lover 0001 

81 

4.0 

41 

2.1 

(over 5001 

ISl I 

lO.,-; 

7S 

4.0 
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reduced the blood loss in the 500 to 600 c.c. group, as well as in the cases 
of post-partum hemorrhage as defined earlier. Blood losses of more than 
600 c.c. occurred in 81 (4.6 per cent) of the 1,761 control cases, as 
against 41 (2.1 per cent) of the 1,960 given intravenous ergonovine. 
Except in the small groups which suffered excessive blood losses (over 
1500 C.C.), the ratio between the two series approximated 2:1. 

“Retained placenta” was diagnosed when the third stage was pro- 
tracted two hours or longer, while “partially detached placenta” in- 
cluded those cases in which unusual bleeding before delivery of the 
organ demanded intervention. By these definitions there were 4 re- 
tained placentas, 3 in the ergonovine and 1 in the control series. The 
blood loss ranged from 700 to 1,450 c.c. Manual removal of the placenta 
was performed three times (2 ergonovine and 1 control) after liquid dis- 
tention of the umbilical cord and placenta and Crede maneuver under 
anesthesia had proved unsuccessful. In the fourth instance, Crede ex- 
pression was successful. 

Partially detached iilacentas were encountered in 10 patients (6 
ergonovine and 4 control). The blood loss varied from 800 to 2,000 c.c. 
In 2 of the control series, distention of the cord and placenta made 
Crede expression of the organ possible, while in the remaining 8, manual 
removal was necessary. 

In 2 undiagnosed twin pregnancies, ergonovine was given just before 
birth of the first child, Imt delivery of the second fetus offered no 
complication. In cases of multiple pregnancy generally, the loss of more 
than 500 c.c. of blood was reduced from 1 -.3 to 1 :17 bj" the injection of 
ergonovine. 

On the otlier hand, there was no appreciable reduction in the inci- 
dence of high blood loss in women giving birth to children weighing 
more than 4,000 Gm. In both groups, approximately 10 per cent of 
these mothers lost more than 500 c.c. of blood. 

Operative delivery generally increased the blood loss and the indicated 
use of ergonovine did not effect this cause of post-partum hemorrhage. 
In the control year, 20 per cent of the hemorrhages occurred in opera- 
tive cases, while in the following twelve months the incidence was 28 pei 
cent. During the two one-year periods, the operative incidence was 
between 12 and 15 per cent. In at least one-third of the hemorrhages 
associated with operative intervention, cervical or perineal lacerations 
explain the excessive blood loss, whereas in the remainder, uterine 
atony, possibly incident to deeper and more prolonged anesthesia ap- 
peared to be of etiologic significance. 

Excessive bleeding attributed to uterine atony occurred only once m 
217 eases (0.46 per cent) among the ergonovine series, as against one 
in 55 (1.8 per cent) among the controls. As usual, over-distention o 
the uterus bj^ twins, hydramnios, and large babies predisposed to ineitia. 
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Prolongation of labor (thirty hours or more) produced no appreciable 
effect, whereas precipitate labors (less than three hours) predisposed 
to excessive bleeding. The use of ergonovine seemed to» reduce bleeding 
from this cause, since there were less than one-half as many blood losses 
of 500 or more cubic centimetei’s in the ergonovine than in the control 
group. Presumably the oxytocic acts bj'' preventing the lag of uterine 
contractions after its tumultous first- and second-stage activity. 

The intrapartum use of posterior pituitary extract is said to increase 
the ineidence of post-partum hemorrhage (Reich, 1939). This oxytocic 
was not employed during labor in either series here reported, but was 
administered to approximately one-half the individuals in both groups as 
a part of the induction of labor. There was no evidence that such use 
influenced the post-partum blood loss. 

Puerperal Morbidity . — The diagnosis of febrile puerperium is made 
whenever the temperature rises to 100.4“ P. or more on any of the first 
ten days after delivery. Temperatures are recorded six times daily 
at four-hour intervals. Among the patients of the ergonovine series such 
febrile reactions occurred in 34.8 per cent, while in the control group 
the incidence was 38.6 per cent. This difference (3.8 per cent) is not 
significant, particularly since more attention was given to the replace- 
ment of lost blood during the year when ergonovine was employed as a 
routine. 

Maternal Deaths . — There were 3 maternal deaths associated with ex- 
cessive bleeding in the series treated with ei’gonovine, but none among 
the controls (Table III). Each death was associated with unusual blood 
loss, but, except in one instance, there was no reasonable basis for im- 
plicating the administration of ergonovine. One patient had placenta 
previa with post-partum uterine atony and died from shock; another 
had eclampsia and developed severe shock with hemorrhage after de- 
livery. In both instances, transfusions were ineffective although given 
promptly from the blood bank. The third death followed a poorly 
managed premature and prolonged labor. The placenta did not detach 
completely and was retained behind a constriction ring, together with a 
considerable quantity of clotted blood. Attempts to complete separa- 
tion by inflation of the placenta and by the Crede maneuver were un- 
successful, and manual removal was done four hours after birth of the 
baby. In spite of intravenous fluids, blood transfusions, and other 
usual antishock mca.sures, death occuiTcd an hour later. 

DISCUSSION 

The ultimate fate of any new clinical procedure depends upon two 
factoi-s: it must not lead to any harmful reactions, and it must be 
'Otter tlian it.s therapeutic prcdcces.sor. All treatments are eventually 
.nidged by .sucli standards. When a procedure is designed to replace 
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therapy 'which has behiiul it a lon^ and honored tradition, it must. l)c 
viewed very critically. 

There is good evidence to indicate that during the normal third stage 
placental detachment oceui’s with the finsl ulcrino contraction. Ex- 
pulsion of the afterbirth into the lower segment or vagina is a function 
of succeeding contractions, and .spontaneous expulsion from the vagina 
may take some lunirs. Because of the slowness of this last part of the 
phenomenon, it has long been considered good jiracticc to expel the 
placenta b.v uterine ])ressure as soon as there are signs that, it has been 
extruded from the uterine cavity. 

The present experimental lu-ocedure is designed to hasten the earlier 
phases of the mechanism of jdacental expulsion by inci-easing the 
strength and amplitude of the initial third-contraction which detaches 
the organ. Promjjt expulsion is then prom]>ted by uterine pressure. 

The mere fact that the new teehnicpic materially shortens the third 
stage should not. be given serious considcJ'ation, since speed at this time 
is of no conseciuencc. If, however, it can be shown that, the blood loss is 
reduced, the number of post-part urn hemorrhages diminished, and that 
serious complications of the thii'd stage arc not increased, then the 
procedure must receive sci’ious consideration. Except in institiations 
with plenty of personnel, the ]dan will not prove practicable, because 
it demands an additional assistant to give the in.iection at exactly the 
proper time and to follow through with properly directed uterine pres- 
sure. 


The data presented indicate that, when properly carried out, the 
intravenous in.-jection of a therapeutic dose of ergonovine ;just preceding 
expulsion of the shoulders (in vertex presentations) or of the after- 
commg head (in I)reech presentations) is practically devoid of serious 
consequences and is effective in reducing the incidence of post-partum 
hemorrhage due to uterine aton.v. This experience confirms that of 
other observers (Reich, 1939; Eastman, 1939; Davis, 1940). It was, 
however, noted that more than .50 per cent of jiost-partum hemorrhages 
occurred within five minutes of eximlsion of the child as against 15 per 
cent in the control group. This change may be attributed to the early 
vigorous uterine pressure required by the technique. The evident in- 
crease in the number of retained placentas (3 as against 1 in the con- 
tiols) with the greater number of hemorrhages from partial separation 
of the placenta in the same group (6 to 4) makes the combined incidence 
of these more serious anomalies of placental separation and expulsion, 
m the group receiving ergonovine and 5 in the control group. It ap- 
pears that this type of intervention increases these major difficulties. 

ns -^lould, of course, constitute a very valid argument against the new 
piaetice, since a large part of the third-stage hazard revolves around 
lese complications. It should, however, be recognized that this use of 
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ergonovine requires accurate timing to attain its maximal value and 
that experience is necessary to ascertain the proper time for the injec- 
tions. 

Sufficient time has not yet elapsed and accumulated experience is not 
yet large enough to permit accurate evaluation of the procedure. Con- 
sequently, it seems reasonable for the clinics interested to continue their 
experiments until the combined data become statistieally significant. 
At present it is probablj'' preferable that institutions with a minimal 
number of birth-room assistants refrain from employing this- type of 
interference with tlie normal mechanism of the third stage. By and 
large, attempts to improve upon nature are not eminently successful. 

CONCLUSIONS 

The intravenous injection of ergonovine shortly before the conclu- 
sion of the second stage of labor appears (1) to shorten the placental 
stage, (2) to diminish the avei*age blood loss, (3) to reduce by one- 
half the number of patients who suffer post-partum hemorrhages, hut 
(4) to almost double the incidence of the more serious anomalies of the 
third stage, retained placenta and partially detached placenta. 

This technique should still be viewed as experimental and should not 
be adopted generally until sufficient evidence has been accumulated to 
permit a reliable statistical evaluation of its associated dangers. 

Ergot is manufactured as "ergotrate” b,v Eli Lilly and Company. 
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DISCUSSION 

DB. HARRY A. PEARSE, Detroit, Mich.— D r. Diddle has used 500 to 600 c.c. 
of blood loss as his criterion for diagnosing post-partum hemorrhage. Since women 
vary considerably as to lioiv much blood loss they will tolerate, Pastore and others 
state that it should be expressed in terms of body weight, 1 per cent or more loss 
being indicative of post-partum hemorrhage. I would like to emphasize the va ue 
of actual measurement. Those who have not done this will be amazed at t m 
difference a forceps operation or an episiotomy makes in the blood loss. In s 
regard the low operative interference in this series is very commendable. 

Our experience with ergonovine at The Florence Crittenton Hospital in Detroi 
is essentiall 3 ^ the same as the essa 3 'ist’s. We liave been using neog 3 'nergin u 
is ergotamine tartrate plus ergobasin, ergonovine being the name chosen y 
American Medical Association for the water soluble oxytocic principle in ergo ra , 
ergometrin, ergobasin, and others. 

The first method used b 3 ’ us called for the administration of 1 c.c. of 
immediate^ following the birth of the baby. This was given in two 
intravenous, and then intramuscular. It was found in these cases that a con rac 
of the uterus would occur, clamping down upon the placenta ^ and re ucing 
amount of blood lost in the third stage. Given at this time it uas 
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frequently only n portion of the plueenta would he shenrcd off by the action of 
the ergonovine and bleeding woidd continue until the one area which remained 
attached was completely se]>arated. Some of thei-e cases took as high as twenty- 
eight minutes to scj)arato, with a considerable loss of blood. As a result, the average 
time for the entire series was a tliird stage of fourteen minutes and a blood loss 
of 400 to 500 c.c. 

A different tochni(iue was then adopted in which 1 c.c. of ergonovine was given 
to the mother intravenously as soon as the anterior shoulder of the baby presented 
itself. Following the birth of the baby, the uterus was followed down and the 
placenta extruded as soon as po.'^siiile. The adoj)tion of tliis technique was fol- 
lowed by a drastic reduction in the time and the amount of blood lost in the 
third stage, compared with the previous method. In the second method, the mecha- 
nism of the third stage was changed so that instead of the placenta being sepa- 
rated by the formation of a retroplacental clot, it was separated by a shearing 
motion caused by the violent contraction of the uterus following the injection of 
the oxytocic drug. The average time of separation in this series was two and 
one-half minutes, the average loss of blood 1*25 c.c. 

There were no actual retained placentas found in this group, but some placentas 
which hud been separated and thrown down into the lower uterine segments were 
retained in that site and removed by extraction. Although we did not have any 
retained placentas in our series, the possibility of this occurring is still great. 
Another possibility that we must think of which jit the present time has not been 
investigated is the possibility of ti cotyledon of the i)lacenta being separated and 
retained during the shearing process. The force of this shearing process was ex- 
perienced in a manual removal of a portion of retiiined plaeentsi when the injection 
was given and the hand withdrawn as the uterus began to contract down. The 
statement that shortening the third stage does not deserve serious consideration 
might be argued if we couple with it the fact that the longer the third stage, the 
greater the blood loss. 

The author’s conclusion is wise; that this procedure is not available for general 
adoption and 1 agree that, by and large, attempts to improve upon nature arc not 
eminently successful. 

DR. JAMES R. MANLEY, Dui.utii, Mixn. — L ast year we ran a small series 
of 50 cases, using ergotratc intravenously and compared thou with 50 cases in 
which ergotrate was given into the mu.scle after the placenta was expelled. We, 
too, found that with the former |)roccdurc there was a marked reduction in the 
amount of blond lost. We gave the ergotratc as soon as the anterior shoulder was 
born and we expressed the placenta within two or three minutes. We had no bad 
results, except one retained placenta. 

We came to the same conclusions as the essayist, namelj- that it is not a pro- 
cedure to be used in a general hospital, where oftentimes the intern is busy helping 
the obstetrician in a delivery by forceps and cannot be responsible for the giving 
of the ergotrate. Intravenous ergotrate is very valuable in post-j)artum hemorrhage 
and in cesarean section, 

dr. r. ARNELL, New Ouleans, La. — D uring the past three years we have 

een investigating the effects of various oxytocic drugs on the third stage of labor. 

00 losses were determined by an exact chemical-colorimetric method whereby the 
amount of hemoglobin loss (in grams) in free blood, clots, sponges and drapes, 

. IS com erted into cubic centimeters of blood. This is a more exact method of 
ae blood loss than either clinical estimation, wdiieh is usually grossly in- 

accurate, or volumetric measurement (Pastore) of all fluid lost, which may include 

mio 1 C fluid and urine as well as blood. 
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The chart reveals our results in. 500 consecutive normal cases (Table I). 


Table I. Effects op Oxytocio Therapy on tjie Titiim Stage op Laboi: 



CASES 

1 

AVERAGES | 

COMPLICATIONS 

BLOOD 

LOSS 

IN C.C. 

DURATION 

IN 

MINUTES 

No oxytocic 

100 

182 

SA 

1 

i 

2 post-partum hemorrhage 
(over 500 c.c.) 3 exces- 
sive bleeding (300 to 
500 c.c.) 

Ergotrate intravenously 
with anterior shoulder 

100 

48 

2.1 

1 retained detached pla- 
centa (shoe-horn re- 
moval) 

Ergotrate intravenously 1 
min. after delivery of 
the baby 

100 

145 

6.2 

1 excessive bleeding (300 
to 500 c.c.) 

Pituitrin intramuscularly 
with anterior shoulder 

100 

106 

4.5 

None 

Pitocin intramuscularly 
with anterior shoulder 

100 

78 

4.4 

None 

j 

Totals 

500 

111 

5.1 

1 

1 


An evaluation of the results of intravenous administration of ergonovine ^Yith 
the delivery of the anterior shoulder of the baby may be summarized as follows: 

Advantages . — 

1. Diminishes blood loss during and after the third stage. 

2. Lowers incidence of post-partum hemorrhage and the necessity for packing 
the uterus. The incidence of uterine tamponade on our service is now only one 
in 640 deliveries. 

3. Shortens length of third stage, duration of anesthesia, etc. 

4. Lowers incidence of infection. 

5. Eliminates danger of individual susceptibility and anaphylaxis and can be 
used in the toxemias of pregnancy. 

Disadvantages . — 

1. Administration requires an assistant. 

2. Good timing is necessary so that separated jilacenta can be expressed mi 
mediately. 

3. Infrequent possibility of hour-glass contractions of uterus or spastic cervL' 
requiring manual removal of placenta. 

4. Danger of administering in case of undiagnosed twins. 

DB. DIDDLE (closing).— Your personnel should be trained to the use of this 
drug. Every time we change interns the incidence of retained placenta increases 
In the last six weeks we have had three out of 225 cases. Wlien the intern 
comes accustomed to its application, the incidence drops. 

The use of ergonovine is to be continued indefinitely by us until a larger 
of cases is collected to give more definite conclusions. Even though the drug 
be recommended in large clinics it probably' should not be made available in -ma 
institutions that have a limited personnel. 




























EFFECT OF LYMPHOGRANULOMA VENEREUM ON 
PREGNANCY, LABOR, AND THE FETUS* 

• C. Leon 'Wilson, M.D., and H. Close Hesseltine, M.D., Chicago, III. 

(From the Departments of Obstetrics and Gynecology, Provident Hospital, The 
University of Chicago, and the Chicago Lying-in Hospital) 

W HENEVER an infectious process occurs in a gravid patient, an 
understanding of the effect of the disease upon the product of con- 
ception and parturition, of the alteration of the course of the disease 
because of the pregnant state, and of the possiliility of transmission 
to the fetus and newborn is apropos. 

Lymphogranuloma venereum is rare in private patients, but more 
common in the charity services, especially among the colored race. The 
concomitant presence of Ij^mphogranuloma venereum and pregnancy is 
striking because of its infrequenejc Perhaps a few eases with minimal 
or no residual change remain undiagnosed. Within the past four and 
one-half years (Dec. 24, 1936, to June 30, 1941), 17 such patients have 
been observed at the Provident Hospital, whereas within the past ten 
years (May 25, 1931, to June 30, 1941) only one such patient has been 
diagnosed at the Chicago Lying-in Hospital. This rarity along with the 
infrequency of other pelvic neoplasms emphasizes the need for evalua- 
tion of the pelvis on prenatal examination, particularly in view of a few 
isolated reports which stress the possibility of tragedy at delivery both 
to the mother and the newborn. Nevertheless, the observations listed 
below do not agree with some references that termination before viability 
or m stillbirth is problematic merely because of this venereal disease 
damage. Perhaps during the active infection such hazards confront 
the fetus. More likely a relative sterility persists either because of 
pathologic alteration from an extensive inflammatory process of the 
disease or perhaps from other disease processes. It is not the rectal 
stricture as such that produces dystocia, but the associated perirectal 
hyperplastic or inflammatory reaction -which obstructs the passage. The 
parturient uterus probably functions normally. 

Repeated examinations before conception, during pregnanejq and 
after delivery have shown no noticeable alteration in the course of the 
disease or a change in the inflammatory tissue mass as a result of the 
piegaianey. All in this series were in the chronic or latent stages. Not 
one patient came to the prenatal clinic in the active state or developed 
an active process ivhile under prenatal care. Possibly such stages did 
exist, b ut in any event the active stage went unnoticed. 

Meeting of the Central Association of Obstetri- 
ana G5 necologists. New Orleans. La., Oct. 2 to 4. 1941. 
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Whether the secondary state (systemic manifestation) of lympho- 
granuloma venereum would be associated with a different effect upon 
the fetus cannot be staled from our study or from the publications. Cer- 
tain agreement may be found between this group and some reports that 
there is an increased abortion, premature labor, and stillbirth rate 
among women with this venereal disease. Even so exception must be 
taken because the data are from the histories prior to the pregnancies 
in question. As a matter of fact, the number that carried to term were 
well within the nonnally expected range. This may be challenged; first, 
for these prospective mothers may no longer harbor the virus and thus 
are free from the infection; second because early unintentional abortions 
may have occurred in many who did not seek obstetric care. 

LITERATURE 

Ample and adequate reviews on etiology, pathology, symptomologjq 
diagnosis, treatment, and prognosis of lymphogranuloma venereum have 
come from the pens of Frei;*® D’Aunoy and von Haam;^® Torpin, 
Greenblatt, Fund and Sanderson;®^ Kamouehi;““ Buendia;® Shrop- 
shear;^® Stein Knight and David Barber and Murphy;® Coutts;® 
and many others. Should the infections remain localized not much 
chance would exist for fetal involvement : but recently convincing evi- 
dence has been given which proves the possibility of systemic infection. 
Von Haam and D ’Annoy®® reported the presence of the virus in the 
spinal fluid, but they were unable to indicate the incidence in which cen- 
tral nervous system infection may be expected. Gutman®® amplifies this 
point to the extent that systemic manifestations occur with sufficient fre- 
quency to be of general medical interest. 

The present methods of demonstration of the virus in the blood stream 
of human beings serve inadequately, but Benedek and Olkon® have con- 
fidence in the ultimate completion of this link. The systemic involve- 
ment and multiplicity of lesions are vouched for by Jones and Borne, 
Becker,® Baneiu and Caratzali,"' and Komblith.®® 

The skin, bones and joints, eyes, throat, central nervous system, s.nd 
other structures serve as a nidus and may become extensively injured. 
Thus the product of conception (the fetus and the placenta) must rely 
upon its o^vn defense mechanism for its self -protection when its mother 
has a systemic involvement. 

If the fetus acquires the infection it would surely show clinical evi- 
dence or give, after its birth, a positive reaction to the Frei 
since in the adult the reaction is long standing if not permanent. 
emphasizes that the problem of transmission is unsettled although he 
reported one case with a positiAm reaction in an infant aged 2 weefs 
and acain five months after birth. This last test gave a lesser response 
but Avith a Aveaker antigen. This reaction may result from passive trans- 
mission. Dick tested ten normal neAA'boi-n infants to find negative re- 
actions. Durel’s*® investigation on 32 infants Avithout clinical 
of lymphogranuloma venereum produced all negative reactions. Vt 
compared to the 100 infants of Babonneix® Avith onty 3 transien 
posithm tests, much doubt maA’ be cast upon the frequent likelihoo 
false positKe tests and some assurance gwen to the contention of passi ^ 
transmission of antigen reaction “bodies.” More pointedly, ooncv 
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examined 19 children born of mothers Avho during pregnancy or parturi- 
tion suffered with a process of lymphogranuloma venereum (termed 
active, but more likely residual or latent). The first 12 tested by 
antigens gave definite negative reaction. Two others had only detailed 
physical examinations, while the remaining 5 were examined, but not 
tested, by others. 

The indisputable evidence of Dummer and Tamura,^^ Melczer and 
Sipos,^® Sonek,^® and Levy®®’ established the juvenile or premenacmic* 
gToup and at the same time emphasizes that these are not congenital 
transmission but acquired infections after the natal day. These children 
developed the same types of syndrome as the adult. 

The rarity of pregnancy occurring in a patient with lymphogranuloma 
venereum lacks complete explanation. Schutte and Lubitz®^ had no 
pregnancies in 17 patients with this disease. Graj^' and Barnes^^ dis- 
covered 3 positive tests in 59 colored and no positive tests in 68 white 
prenatal patients. At the Provident Hospital, the incidence in preg- 
nancy is approximately 0.5 per cent or roughlj^ one in 200 out of 3,500 
pregnancies, while in contrast at the Chicago Ljdng-in Hospital only 
one has been discovered in 27,000, Gray and Barnes raised the question 
whether there is some degree of sterility from the disease per se or 
whether these patients are sterile from other causes. 

Not one reference is made to show that the maternal course of preg- 
nancy was altered in the slightest. The wise and timely reports reveal 
that both maternal and fetal lives were lost because of the complication 
of pelvic obstruction at the time of delivery. Gaines and McDowelP® 
recommend abdominal delivery when sufficient obstruction prevails as 
one^ patient died after a rupture of the rectum into the peritoneal 
cavity from association with version and extraction after “failed 
forceps.” R. E. Anderson® lost a patient because of a ruptured uterus 
in association with version and extraction in an attempt to deliver the 
fetus. Vignes®® states that not one of 12 women was able to bear a 
living child, as all attempts ended in stillbirth or neonatal death. An 
unexpectedly short labor in H. B. Anderson ’s®^ ease in spite of the rectal 
stricture and perirectal mass eclipses the illumination of the foregoing. 
Even a single instance as Fagarasano’s^^ proves the possible danger of 
nitestinal obstruction by rectal stricture during pregnancy. Michelson, 
Grotty and Kasselberg®® stress that mothers with external lesions may 
give birth to babies physically normal and persistently test negative. 


DATA AND COMMENT 

Comparable to all clinical data many factors play their part in the 
summation. Not one maternal mortality occurred in these unselected 18 
women. The syndrome of lymphogranuloma venereum as a complication 
of pregnancy was not recognized prior to 1936 at the Provident Hos- 
pital. The diagnosis was made by the presence of the syndrome and a 
positive Frei test. 


The first abortion in the group Avas unintentional. The colostomy 
presumalily had no bearing upon the interruption of the gravid state 
«Mia pr esumabh' the disease Avas not the cause. 


defined by Dorland as "that period of a woman's life which is 
period prV To adjective denoting the 
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The second abortion and the first thei'apeutic one was done because of 
a severe anemia and generally very poor condition. Post-partnm sterili- 
zation protected against a repetition. 

The third gravid patient in which this complication occurred had had 
a complete obstruction of the bowel relieved by a colostomy before con- 
ception in which this complication occurred. The pelvic cavity was 
decreased slightly by the tissue reaction. Because of the possible need 
for abdominal delivery in the presence of a colostomy opening, the preg- 
nancy was terminated, but sterilization wms deferred in the hope that 
enough improvement would take place in the rectum to permit closure 
of the colostomy. If then a pregnancy occurred and abdominal delivery 
became necessarj’^, it could be done with greater safety theoretically. 
The next pregnancy occurred about one year later but the patient post- 
poned coming to the prenatal clinic until the last trimester. The preg- 
nancy proceeded normally to term rvithout symptoms even wnth the 
bowel fixed at the colostomy opening and during the ensuing labor. The 
inflammatory tissue yielded sufficiently for normal vaginal delivery. 

The two patients ivith colostomies (carrying their pregnancies to 
term) had a normal parturition and convalescence. Trviee cesarean sec- 
tion was employed to accomplish the delivery, both times because of 
frank obstruction by “soft” tissue masses. The most severe one (4) 
had fixed pelvic mass above an extensively necrotic vaginal wall and 
had externally a pronounced elephantiasis of the vulva. The second 
patient (5) presented the mechanical blocking wnthout the destructive 
process. 

In Case 7, an extensive fecal impaction above the rectal stricture pre- 
vented the presenting part from entering the true pelvis. By means of 
dilatation of the rectal stricture and repeated enemas the fecal mass 
was removed after which normal descent and delivery of twins took 
place. The only forceps delivery wms in the white patient at the Chicago 
Ljdng-in Hospital (1940). This low forceps operation wms indicated 
for other conditions than those resulting from the process of the lympho- 
granuloma venereum. 

These 18 mothers (17 colored and 1 white) received obstetric care in 
21 gestations during this study. Turn therapeutic and one unintentiona 
abortions account for the 3 losses of fetal life. Two mothers each had 
repeat pregnancies going to term uneventfully under these observations, 
while one had twins. 

These same 18 mothers had 58 pregnancies in all, 21 of which ca,me 
under this study directly. There were 37 prior to the first visit. * 
this number, abortions, stillbirths, and neonatal deaths, a total or , 
reduced the number of living fetuses to 27. One of the four abortions 
was induced. The 6 stillbirths and neonatal deaths are without 
tion. The abortion rate is within the expected Tange but the loss ot i ^ 
because of prematurity or other causes, is abnormally high. Tins nn uie 
agrees in part with certain contentions that one should anticipate P”® b 
these cases, but lacking specific information such a deduction is i 
justified. 

The gestations under study carried to or near term 
in 19 living births (no stillbirths or neonatal deaths). 
were tested intradermalty with at least one or more Imowm depen 
antigens from human sources. Twelve newborn infants vvere 
with mouse brain antigen and mouse brain control as well as 
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TABI.E I 


1 

PATIENT 

AGE 

i PREGNANCY PRIOR TO 

gestation in question 

1 

LESION AND OTHER 

DELIVERY 

BABY 



*TOT. 1 LIV. 1 S & N |ABOKT. 





Abortion — Therapeutic and Unintentional 


1 


1 

1 

i 


iReetal stricture; Colos- 

[Abortion 







toiuy 

1 uiiiU' 


1 

1 




1 

1 

ten- 
i tional 

2 

28 

o 

O 

3 



Rectal stricture ; ane- 

Thera- 

1 



1 



mia, poor condition 

peutic 

abor- 

tion; 

sterili- 

zation 

3 

31 


1 


1 

Rectal stricture ; fis- 

Thera- 



■ 




tula; Colostomy 

i 

peutic 

abor- 








tion 


Normal and Operative Deliveries 


4 

23 

4 

3 


1 

Rectal stricture ; vagi- 

Cesarean 

Normal 







nal slough; syphilis 

section 1 


5 

26 

2 

1 

1 


Rectal stricture; pelvic 

Cesarean 

Normal 







mass 

section 1 


60V) 

40 

1 

1 



Rectal stricture ; tis- 

Low for-' 

Normal 






' tula; heart disease 

ceps 


7 

32 

1 

1 



Rectal stricture ; fecal j 

Normal — 

Normal 







impaction 1 

twins 


3 

33 

+1 



+ 1 

jRectal stricture ; fis- 

Normal 

Normal 

8 






tula; colostomy 



23 

0 




Elephantiasis ; vulval 

Normal 

Normal 







1 and vaginal ulceration 



8 

25 

+ 1 

+ 1 



Vaginal scarring 

Normal 

Normal 

9 

33 

4 

3 

1 


Rectal stricture; fistula 

Normal 

Normal! 

9 

34 

+ 1 

+ 1 ' 



Rectal stricture; fistula 

Normal 

Normal 

10 

26 

! 4 

3 

1 


Rectal stricture ; con- 

Normal 

Normal 

11 






dyloma; syphilis 



26 

3 

1 

3 


Rectal stricture 

Normal 

Normal 

12 

24 

0 




Rectal stricture ; ele- 

Normal 

Normal 

13 






phantiasis 



30 1 

4 

3 


1 

Rectal stricture ; colos- 

^Normal 

Normal 

14 






tomy 



30 

0 




Rectal stricture; fistula 

i Normal 

Normal 

15 

32 

1 

2 (twins) 1 


Rectal stricture 

Normal 

Normal 

1C) 

32 

2 

1 


It 

Rectal stricture 

[Normal 

[Normal 

17 

37 

1 

1 



Rectal stricture 

Normal 

[Normal 

IS 


2 

2 



Rectal stricture 

Normal 

Normal 

Total 

37 

27 

(5 

5 

18 patients; 21 pregnancies; 22 fetuses 
19 term; 3 abortions 


•Tot. 


■ly li'"'. living; S & N, stillbirths aiul neonatal deaths; abort., abortion; 

■•^"mte; +, add one more to total first listed for given patient. 

I Induced abortion. 

tBaby gave positive Frei reaction on third and tenth days only. 


inman test materials. These tvere made tvithin’the first ten days of life 
oil 13 babies born from 10 mothers (2 rejieat pregnancies and one twin 
piegnaney). Only one baby out of 13 gave a positive test and these 
Teatlings were made on the third and tentli days. Even tliis infant had 
a neptiye test within three months, aitd it has since remained negative. 
^ babies were completely or partially breast fed by tlieir motliers. 
iieretore breast feeding was apparently safe in these 19 instances! 
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All 19 are clinically free from the disease and appear physically and 
mentally normal. 

It is pointed ont that all of these mothers were apparently in the 
latent stage of the disease, and therefore probably noninfectious. If 
this is correct, and it appears that it is, then the hazards to reproduction 
involve first the consideration of whether the residual damage produces 
a sterility. No evidence is at hand on this point. Although skin tests 
have not been made, clinical evidence points out that sterility is not a 
part of the picture. Next, if conception oceurs what may happen to the 
product of it. Thus far it seems safe to predict that it is safe for the 
fetus during latency. The mothers were not made worse nor was the 
process obviously altered. Labor began at or near the end of pregnancy 
(within normal range limits) and pursued its usual course successfully 
unless the birth canal was insufficient. 

Only 7 placentas were examined microscopically. The histologic pat- 
tern was normal in all which is in accord with the gross appearance of 
the entire series. 

It would be Avorth while indeed to find a sufficient number of preg- 
nant women who had the disease in the active phase, particularly if one 
could prove a systemic manifestation in them. If this virus passed 
through the placenta, much damage could result, but again the fetus, 
like its mother might have little or no residual damage. If, on the 
other hand, the damage was severe, extensive or lethal, an abortion or 
stillbirth could be expected. 

AH pregnancies continued without special therapy for the venereal 
disease. Sulfanilamide has given some responses but most in the active 
or early latent stage. When the indication arises this drug could lie 
given during the pregnancy. 


CONCLUSIONS 

The findings from this small number become more impressive when 
the infrequency of the disease of lymphogranuloma venereum in associa- 
tion with pregnancy is recognized. Tempting though it is, specific de- 
ductions must be guarded against until confirmation appears. 

1. The common occurrence of iiregnancy and the acute phase (sys- 
temic manifestation) must be extremely unlikely. 

2. It remains unsettled what results may follow for the fetus or foi 
the mother if an active infection is acquired during pregnancy. 

3. Sterility is not necessarily related to the disease unless it resulted 
from a reaction in the gonads, tubes, or uterus, Avhich seems to be 
unlikely. 

4. The pregnancy should be carried to term unless therapeutic aboi- 
tion becomes indicated for an obstetric or medical reason. 

5. Colostomy maj’’ offer technical difficulty either in a possible ob- 
struction or by contamination at delivery particularly if one resorts to 
cesarean section. 

6. Pregnancy per se did not alter apparently the course of the disease. 

7. There is the possible hazard of mismanaged labor if the pelvis is 
obstrueted. 



NVILSON-HESSELTINE : LYMPHOGRANULOMA VENEREUM IN PREGNANCY 465 

8. Nineteen babies born of and breast fed by mothers with a latent 
lymphogranuloma venereum have been normal and free from the dis- 
ease. 

9. Only one baby in 13 showed any evidence of passive transfer of 
antigenic bodies. In spite of 2 positive tests (on third and tenth days), 
the tests became negative within three months and so remained. 

10. Tests in the newborn should be made with known dependable 
antigens and with more than one antigen. Tests shortly after delivery 
and again months later are indicated. 

11. The placentas appeared normal grosslj’- and the few examined 
microscopically showed no characteristic alteration. 

12. It is hoped that others interested in this field will make observa- 
tions in all stages of lymphogranuloma venereum for evidence of trans- 
mission to the fetus in utero or at parturition. 

Dr. Edward W. Gray’s assistance in examination of the infants is greatly ap- 
preciated. 
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DISCUSSION 

^DR, EDWIN L. ZANDER. New Obleaxs, La.— W e have made a study of the 
^scs of lymphogranuloma venereum in Charity Ho.spital in the past two years, 
■ere were five cases on the colored seiwice in 7,685 deliveries and none on the 
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white service in 3,973 deliveries. All women were delivered of live babies weigh- 
ing from four to six and one-half pounds, with an average weight of live pounds 
one ounce. The six and- one-half pound case required an episiotomy which was 
sutured with silkworm and healed without difdculty. Three of the five cases termi- 
nated thirty-two to thirty-six weeks and the other two at term. There was no 
record of any abortions in patients with lymphogranuloma venereum. We have 
noticed in one case an increase in the size of the vulvar masses during pregnancy. 

The danger of delivery from below lies first in the possibility of trauma at 
delivery, and second, in the danger of puerperal morbidity. In four of these five 
cases morbidity was present. 

A positive Frei test does not mean tliat active infection is present but that at 
one time the patient may have been infected. We must emphasize that the clinical 
picture must conform to the disease in order that a positive Frei may be accepted 
as of value. We have seen cases in which all the venereal diseases were present 
in one patient and for this reason a careful differential diagnosis is necessary, 
especially between lymphopathia venereum and granuloma inguinale. There have 
been delivered in this same period at Cliarity Hospital, ten cases of granuloma 
inguinale of which six had syphilis also. 

All the babies born are at present alive and have shown no evidence of the dis- 
ease. It seems possible, however, that, in cases of pregnancy with active disease, 
fetal infection could occur, for we know of a case reported by Hr. E. E. Arnell 
and diagnosed by Dr. J. K. Howies in which granuloma inguinale of the umbilicus 
occurred after delivery from below. 

It does not seem that sterility per se is a part of the disease as witness the 
eighteen cases reported herewith, plus the five cases we have had in the past two 
years. Naturally sterility from occlusion of the vaginal tract is possible. The 
vaginal tract itself is not frequently involved because of poor lymphatic system, as 
this is essentially a disease of the lymphatic system. 

HE. F. J. TAHSSia, St. Louis, Mo.— D r. Hesseltine’s paper brings up the gen- 
eral problem of vulvar lesions complicated by pregnancy. We have in cases of 
granuloma venereum a condition of the external genitals, particularly of the recto- 
vulvar septum, that presents a serious danger at cliildbirth. My experience dates 
back many years before the time when this disease was recognized as an entity and 
when we were stUl calling it tertiary syphilis. In my City Hospital service in these 
years I recaU approximately three cases, one of which was permitted to deliver 
from below without any special precautions. It resulted in a tear of the rectum 
and a stenosis that killed the patient. Where the disease is fairly well under con- 
trol, it seems to me that the possibility of delivery from below is to be considered, 
provided we do not let the head go down on the pelvic floor, but proceed at once, 
after complete dilatation of the cervix, with a high perineotomy. This should be 
so high as to relieve all pressure against the rectovaginal septum, which, if involved, 
is likely to break through and cause, a rectovaginal fistula. In cases of extensive 
involvement cesarean section is definitely indicated. 

May I say just a word as to the tendency to do cesarean section in patients who 
have had a previous vulvectomy for leueoplakic vulvitis or carcinoma of the vulva. 

I have had several cases in this classification and I would say that cesarean section 
is practically never indicated, particularly if at the time of the vulvectomy care JS 
taken to bring down a flap of the posterior vaginal wall, thus producing, at eas 
in appearance, the condition of a second degree tear at the end of the operation. 
By bringing down the flap of the posterior vaginal wall, we prevent the stnc ure 
that otherwise results, and if in such cases we do a high perineotomy, we can app y 
forceps and obtain delivery without any complications from below. 
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DR. H. E. ANDERSON, Omaha, Neb. — In 1939 we liacl one of these problems, 
which has been reported. The patient was a colored girl who had had a perirectal 
mass for a number of years during which time she had been delivered of two chil- 
dren. She had this very large perirectal mass when she came to us and also a 
slight elephantiasis of the vulva. While wo were debating whether she should be 
sectioned, she underwent what was practically a precipitate delivery. 

DR. HESSELTINE (closing). — In our series the morbiditj’^ was the same average 
as for the entire obstetric series. I might point out that these cases did not have 
much sloughing of the vaginal structures or, with one or two exceptions, open lesions. 
The worst one was a patient who had a therapeutic abortion and sterilization be- 
cause of extensive vaginal sloughing. The others had a latent or a more or less 
completely healed process. It would be most interesting to learn what would be 
the results to the fetus if a systemic process developed. 


NUTRITIONAL EDEMA IN PREGNANCY^' 


With an Analysis of Eight SEt^RE Cases 


Rupert E. Arnell, M.D., P.A.C.S., and Willum F. Guerriero, M.D., 
F.A.C.S., New Orleans, La. 

(From the Departments of Obstetrics and Gynecology of the School of Medicine of 
Louisiana State University and Charity Hospital of Louisiana) 


TN THE course of an extensive study carried out in the obstetric clinics 
and wards of Charity Hospital of Louisiana at New Orleans we have 
observed in considerable detail approximately 500 women who presented 
marked degrees of edema. In every instance the edema was too ex- 
tensive to be classified as the type which appears so constantly' in preg- 
nancy that it might almost be described as jibysiologic. In the majority 
of instances it could be readily explained on the basis of cardiac or renal 
disease or the toxemias of pregnancyL In some instances it could be ex- 
plained on the basis of miscellaneous causes, chiefly- inflammatory or 
mechanical, such as thrombophlebitis, angioneurotic edema, or varicose 
veins. In a small group of cases the edema, which was very^ extensive, 
could not be explained on the basis of any of these causes. 

In eveiy one of the cases in this special group, a common factor of 
bypoproteinemia could be demonstrated and could be clearly- attributed 
to protein malnutrition. In other words, the patients in tliis small 
group presented the ty-pe of edema which is classified as nutritional and 
vhich is due, alone or in combination, to an inadequate protein intake 
01 to a deficient absorption or utilization of ingested protein. 

The purpose of the present communication is to consider tlie assoeia- 
1011 of nutritional edema and pregnancy, both in general and with par- 
reference to eight carefully studied cases in whicli tlie edema was 
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of a very marked degree and was apparently conditioned primarily by 
a hypoproteinemia due to one or more of the causes listed. 

A voluminous literature has accumulated concerning water balance 
and edema in pregnancy, and the nutritional aspects of maternal care 
•have recently received a great deal of attention, hut, so far as we have 
been able to ascertain, nothing at all has been published on the sub- 
ject of nutritional edema in pregnanejL This is curious since, accord- 
ing to experienced workers in this field, nutritional edema is actually 
more frequent on the obstetric than on the medical services of most 
hospitals. 

Historical Note . — The scientific study of edema due to malnutrition 
dates from 1865, in which year Coimish (cited by Nixoid) published 
his observations on the condition in India, where widespread famine 
had affected large portions of the population. As a matter of fact, this 
type of edema had been known for hundreds of years earlier and had 
always been associated with war or famine. 

The Bible mentions the “hunger swellings" and “bitter end" of 
people suffering from famine after drought. In the fourth century 
B.C. the philosopher Heraclitus, according to Diogenes Laertius (cited 
by Youmans^), died of dropsy because he lived on a diet composed 
entirely of vegetables and herbs. Jovius wrote of the French army 
fighting before Naples in 1528, “Those starved soldiers who were not 
confined to bed were seen with pallid faces, swollen legs, and bloated 
bellies, scarcely able to crawl." Dozens of similar references might 
be cited in this connection. 

The modern interest in nutritional edema dates from World War 
I, when, following the reduction of essential food supplies, numei- 
ous instances were reported, first in prison camps and devastate! 
areas, and later in the general population. The first cases were oi- 
served at Lille, after the Germans, in 1914, had occupied 
and stripped it of its supplies. In 1918 Schittenhelm and Schleei 
reported 200 eases from a single prison camp, and other large senes 
were reported in that year and in the years immediately after the wai. 

In civil life nutritional edema has been reported from India, China, 
Ireland and Mexico, and has involved large proportions 
lations during periods of famine. It has been observed, in the absen ^ 
of famine, in individuals with deficient diets, and is so frequent amon^ 
the poorer classes of the United States that, according to 1 oilman , 
it amounts to a public health problem. _ • • ? 

Nuti’itional edema has long been recognized as a prominent 
feature of such diseases as beriberi, scurvy, pellagra, 
entery, and malaria. When it appears in this association, some aii • 
believe that it represents a special type of the particular disease i 
which it is associated. 

Cornish stated that nutritional edema was a definite disease J 
caused by a deficiency of nitrogenous foods. Many authors poi 
out the association between the edema observed during the las < 
and the deficient diets prevalent then. Falta (cited by ^ -j 

in 1917, stated that in the districts in which the disease was 
meat was frequently unobtainable for months at a time, and a a 
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amounts of salt and water were ingested in an attempt to supplement 
the bread and thin vegetable soup which formed the chief items of the 
diet. Schittenhelm and Schlecht also noted the association between 
an excessively “wet” diet and edema. From the laboratory stand- 
point, Maver,® Schittenhelm and Schlecht, Falta and others studied 
the protein deficiency in the diet. Falta observed that the protein 
intake of the subjects whom he studied averaged less than 15 Gm. per 
day, and Maver found the serum protein of the blood low in instances 
of war edema. It was not until the past decade, however, that ex- 
tensive clinical and experimental studies have clearly shown that 
the immediate cause of edema in these eases is a hypoproteinemia due 
to protein malnutrition of various origins.®'® 

Maver, in 1920, was the first to recommend the term “nutritional 
edema” which is now in general use. Prior to that time the condition 
has been described by such terms as “famine edema,” “war edema,” 
“prison dropsy,” “starvation dropsy,” and “hunger swelling,” all of 
which indicate the circumstances under which the edema may occur 
hut give no hint of its etiology, as does Mover’s nomenclature. 

PATHOGENESIS AND ETIOLOGY OF EDEMA 

Although much concerning the etiology and mechanism of nutritional 
edema remains to be elucidated, certain general statements concerning 
edema are applicable to this special variety, and are also applicable to 
nutritional edema in pregnancy. The special factors operative in preg- 
nancy will be discussed under a separate heading. 

Generally speaking, any tj’pe of edema occurs as the result of a com- 
plex mechanism dependent primarily on the following factors, which 
may occur alone or in combinations of two or more; (1) A decreased 
colloid osmotic or oncotic pressure of the plasma proteins, (2) an in- 
creased capillary permeability, (3) an increased capillary blood pres- 
sure, (4) a decreased lymphatic drainage and a decreased tissue pres- 
sure. 

Nutritional edema is due to a protein deficit caused, as has been 
pointed out, by a deficiency of protein in the diet or by the loss or defi- 
cient utilization of ingested protein. Other causes also play more or less 
important roles. Anemia is very commonly found in association with the 
h.^’poproteinemia in such cases. Secondary or contributory factors 
include hot iveather, overwork, the excessive ingestion of salt and 
vater, the dependent position, and decreased elasticity of the tis.siie 
spaces. The effect of these vaidous factors upon the mechanism re- 
sponsible for edema should be briefly discussed. 

Scrum Protein Concentration and Colloid Osmotic Pressure . — The 
serum protein concentration of the blood chiefly determines its colloid 
osmotic pressure. Serum proteins are therefore the determining fac- 
ets 111 tlie distribution of extracellular fluid. Albumin plays a more 
important role than globulin, because its osmotic eft'ect is approx- 
imately four times greater. 
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Edema is likely to occur whencAmr the colloid osmotic iiressure of 
the serum proteins is less than 20 cm. of Avater, at Avhich IcA’^el the 
serum protein concentration is usually less than 5.5 Gm. per cent and 
the serum albumin concentration is less than 2.5 Gm. per cent. On the 
other hand, no categoric statements can be made concerning the EatI 
at Avhich clinical edema Avill appear; because of the variability of the 
other factors taking part in the phenomenon, there is no critical level 
of serum protein concentration, and each case must be studied indi- 
Addnally. In serial determinations on a large number of pregnant 
Avomen, Ave haAm frequently obseiumd Amines as Ioav as 4.9 Gm. per cent 
without associated pitting edema or abnormal Aveight gains. 

Although nutritional edema is bejmnd question due to the adverse 
effects of a protein deficit, hoAvever it may be caused, on the osmotic 
balance, the so-called “lack loss” theoiy is an OAmr-simplification of 
the subject. It does not, moreoAmr, explain all eases, as Amrious au- 
thors liaAm pointed out. Whipple^® has suggested that the liver may 
be concerned in a specific mechanism for the regeneration of plasma 
proteins, and that this mechanism may be disturbed by severe hepatic 
disease with resulting perversion of hepatic function. Such a theory 
Avould be supported by our recent observation of a case of acute yel- 
loAv atrophy of the liver in pregnancy, in Avhich the serum protein con- 
centration did not at any time rise aboAm 2.6 Gm. per cent, in spite of 
a Amry high protein intake and repeated blood transfusions. Casten 
and Bodenheimer” mention a similar ease. 

Relationship of Edema and Anemia. — It is noAV Avell Ioioaaui that seA^ere 
anemia may cause edema, either per se or in association AAuth hjyo- 
proteinemia. Peters and his associates' have demonstrated that AAdien 
the tAvo conditions co-exist, the edema Avill appear at higher protein con- 
centrations than AA'^hen hypoproteinemia alone is present. The mech- 
anism of the production of edema associated AAuth anemia is not clearly 
understood, though the anemia, as under all other circumstances, is 
caused by a deficiency in either the protein or the iron of AAdiich the 
hemoglobin molecule is composed. 

A reasonalile supposition is that an oxygen deficit may plaj' a pait. 
Casten and Bodenheimer pointed out that the anoxemia resulting from 
severe anemia may affect adversely the sti'uctures concerned with the 
synthesis of plasma proteins, producing, in turn, a hypoproteinemia and 
a decreased colloid osmotic pressure. 

That anemia may be responsible for the appearance of edema, AAoth- 
out an associated hjqAoproteinemia, is cAudent from the following cases 
Avhich are of particular interest : 

A Avhite AAmman, 34 years of age, para au, Avas admitted to the hen 
Orleans Charity Hospital in the sixth month of pregnancy, sn 
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ing from hookworm associated with massive edema. The blood 
pressure was 135/90. The urinalysis revealed nothing abnormal. The 
initial examination of the blood revealed 910,000 red cells per c. mm. 
The hemoglobin value was 2.4 Gm. per cent and the cell volume 10.2 
volumes per cent. The serum protein concentration Avas 6.4 Gm. per 
cent. 


The patient received in all nine transfusions, totaling 5,150 e.c. of 
Avhole blood. Laboratory studies twenty-four hours after the second 
transfusion shoAved all the blood Amines elevated over the initial 
values. The red blood cells noAV numbered 1,680,000 per c. mm., the 
hemoglobin determination Avas 4.1 Gm. per cent, the cell A’-olume 17,5 
Amlumes per cent, and the serum protein concentration 6.8 Gm. per 
cent. Clinical improvement paralleled the laboratory improvement. 
Within tAAmuty-four hours after the second transfusion the patient 
passed 6,200 c.c. of urine, and her Aveight loss in tAventy-tAvo days 
amounted to 17 kg. (37.4 pounds). 

In this case the anemia Avas clearly the important factor in the 
abnormal Avater retention, and it is of interest to note the relatWely 
small increase in hemoglobin, red cell count and cell Amlume Avhich 
initiated the diuresis, Aveight loss, and general clinical improAmment., 
Dieekmann’® has also observed edema in a number of pregnant Avomen 
Avho had serum protein concentrations Avell above the level at AAdiich 
edema Avould be expected to appear but all of AAdiom exhibited Amrying 
degrees of anemia. In his cases edema Avas present AAdien the hemo- 
globin values ranged from 3 to 8 Gm. per cent, but disappeared when 
the values had been increased to 11 Gm. per cent by blood transfusions. 

_ On the other hand, too much should not be read into such cases, 
since anemia is not necessarily associated Avith edema or abnormal 
Aveight gain. We haim obseiwed several cases, for example, in AA’’hich 
marked degrees of anemia, in one instance Avith a hemoglobin Amlue 
of 4.4 Gm. per cent, Avas not associated Avith either of these findings. 

Furthermore, Aidien hypoproteinemia and anemia are associated, 
the hj'poproteinemia may be the fundamental deficiencj’’, as the fol- 
loAving case (Table I), in Avhich a deliberate therapeutic test Avas car- 
ried out, clearly shoAvs ; 


A AA'hite woman, 31 years of age, para au, was admitted to the Ncav 
O rleans Charity Hospital in the eighth month of gestation, AA-ith massive 
edema of the extremities and trunk, AAdiich had been present for ten days. 
She also had a marked anemia and hjiioproteinemia. For the first 
seven days of hosiiitalization general supportiAm measures Avere ear- 
ned out, including bed rest, a high-protein, salt-poor diet, parenteral 
vitamin therapy, and intravenous hypertonic dextrose infusions. The 
response to these measures Avas slight. During the next six days the 
patient Aims given three transfusions of Avashed red blood cells. The 
anemia Avas strikingly benefited, but the edema Avas not materially im- 
proved and the serum iirotein concentration Avas only slightly altered. 
I he patient Avas then giv^en one transfusion of plasma and tAi'o of 
A\ hole blood, AAdiich Avere folloAved by prompt results in re.spect of 
c uiresis, improA’emeut in and finally disappearance of the edema, and 

a OSS of Aveight Aidiich by deliA'erv had amounted to 16 kg. (35^ 
pounds). • c - 



Table I. Demonstration of Etiologic Factor (Hypoproteinemia Versus Anemia) in Case of Nutritional Edema by Effect 
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Contributory Causes of Edema -. — The influence of certain contributory 
causes of nutritional edema may be briefly mentioned. The observa- 
tion that latent or mild edema becomes much more mai’ked on very 
hot days is explained by the fact that in hot weather there is always 
pei'ipheral vasodilatation, an elevation of the capillary blood pres- 
sure, and, as a result of capillary dilatation, an increase in the area 
of the capillary wall available for filtration, all of which add up to a 
disturbance of osmotic balance. This observation, as might be ex- 
pected, is very common in the prenatal clinics of the New Orleans 
Charity Hospital. 

The importance of an increased intake of salt and water, or their 
impaired elimination, or both, is now so well known in the pathogenesis 
of edema as to require no amplification. These factors, like the one 
just mentioned, are of unusual importance in the South, where highly 
seasoned food is the rule and where the ingestion of large amounts of 
salt, at times as high as 30 or 40 Gm. per da 3 q is not at all uncommon 
and is an obvious source of danger for patients with potential or actual 
edema. 

Another possible source of danger for such patients is found in what ' 
amounts to baking soda addiction. Among negroes in particular, 
baking soda is a household remedy, taken orally on all possible oc- 
casions, and pregnant women sometimes consume incredibly large 
amounts. 

Both the dependent position of the extremities and strenuous phys- 
ical activity of anj’- kind increase the tendency to edema by increasing 
the capillary blood pressure. As Keys and TayloN® have pointed 
out, the hemoeoncentration which occurs dui’ing activity is the re- 
sult of filtration of fluid of low protein content from the blood into 
the tissues. 

One of our patients stated that she had had onlj'- mild edema until 
she spent several daj^s on her feet in a hot kitchen cooking and baking 
in preparation for her daughter’s wedding. In another case the effect 
of dependency on both hematocrit and seimm protein concentration 
could be demonstrated in the laboratorj^. 

A colored’ woman, 28 years of age, para iv, presented a massive 
edeina of the trunk and lower extremities for which a high Fowler 
position was necessarv. Blood from the veins of the foot revealed the 
P^’otein concentration to be 5.0 Gm. per cent, as compared ivith 
1 ^ veins of the arm, and the hematocrit value to 

e 38.8 Gm. per cent for the veins of the foot as compared ivith 30.8 
wm. per cent for the veins of the arm. 


NUTRITIONAL EDEMA IN PREGNANCY 

Tile general statements whicli have been made concerning edema in 
general and nutritional edema in particular naturally applj' to preg- 
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nancy also. In this state, as in any other state, hypoproteinemia may 
develop from an inadeqnat.c intake of protein, a deficient utilization of 
pi’otein, or an excessive loss of protein because of vomiting, diarrhea, 
or proteinuria. Anemia and the other causes which have been discussed 
play parts of varying importance. Certain peculiarities of the preg- 
nant state may also be mentioned. 

Among these peculiarities are the physiologic alterations found in the 
latter part of pregnancy, which include, in addition to the mechanical 
effects of the enlarging uterus, an increase in blood volume amounting 
to 25 per cent; a decrease in plasma protein of 5 per cent; an increase 
in cardiac output of 50 per cent; and a moderate elevation in venous 
pressure. 

BurwelP'^ has demonstrated that the pitting edema of the ankles, 
usually found to some degree in most pregnant women late in gestation, 
may be attributed to increased venous pressure. According to Davis, 
even a normal pregnancy is accompanied by a positive water balance, 
the fluid retention being most pronounced in the last trimester. 

Melnick and Cowgill,^® as the result of experiments on pregnant dogs, 
state that protein reserves are always decreased in pregnancy, that 
, fetal demands on the maternal organism are always high, and that the 
mechanism of protein synthesis and regeneration is almost routinely im- 
paired. 

If these observations could be confirmed on human subjects, they 
would be an extremely important contribution to the subject of nutri- 
tional edema in pregnancy. 

Site of Edema . — Under all circumstances the site of the edema is de- 
termined by the elasticity of the tissue spaces in various parts of the 
body. For this reason, as well as because of the mechanical conditions 
incident to pregnancy, the vulva, the tissues of which are very loose, is 
likely to become markedly edematous very rapidly. 

In one instances of nutritional edema which we studied (Fig. 1), the 
vulvar edema was so marked that clear fluid could easily be withdrawn 
for chemical analysis. The local serum protein Avas 0.65 Gm. per cen 
and the chlorides 690 mg. per cent, as compared Avith the blood seium 
protein of 3.6 Gm, per cent, and the blood chlorides of 486 mg. per cen .. 
The chlorides, AAdiieh nonnally are only 40 or 50 mg per cent higher in 
the cellular spaces than in the blood, in this instance shoAved an iiicieas 
of 204 mg. per cent. 

This is a striking demonstration of the increased permeability of the 
capillaries to salt and Avater in pregnancy. 

Dietary Deficiencies. — A protein deficiency might be exiieeted in o ) 
stetric patients of the loAver social stratum, but an inA'estigation nc 
Ave recently carried out on 100 pregnant Avomen admitted conseeutiAC^ 
to the jireiiatal clinics of the NeAV Oi’leans Charity Hospital icAca ^ 
deficiencies Avhich Avere nothing shoi’t of startling. Almost Avithou c. 
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eeption the diets were found to be deficient in proteins, minerals, and 
vitamins. The highest sustained protein intake Avas 1.4 Gm. per kg. 
of body weight per day, and the mean intake was 0.78 Gm., Avhich is less 
than half the optimum intake for pregnancy (estimated at 1.5 to 2 Gm. 
per kg. per day for the last trimester of pregnancy). Sixty-eight per cent 
of the patients had intakes below the safe minimum and intakes of 0.3 
Gm. per kg. per day were not at all unusual. With snbelinical dietary 
deficiencies of such a degree, it is surprising that nutritional edema is 
not observed more frequently. 

It must not be forgotten that dietary deficiencies are frequently pres- 
ent in private patients in easj’^ financial circumstances. Patients of the 
poorer classes restrict their protein intake because foods which supply 
proteins of high biologic imlue cannot be secured on their limited in- 



Eig'. 1. — Case L. B. (Hospital No. L-48736.) Massive edema of the vulva m case of 

nutritional edema in pregnancy. 

comes. Private patients restrict their diets because of food fads or 
actual or supiAosed idiosyncrasies to certain foods. In some instances 
the protein intake of pregnant women is still being restricted because 
of the idea, now completely disproved, that a high proportion of pro- 
tein in the diet is likeh* to cause toxemia. 


ANALYSIS OF CASES 


Criiena of Selection . — The eight cases studied in detail upon Avhieh 
tins paper is based were selected by criteria which were made deliber- 
ately high, m order to exclude questionable or borderline cases. These 
criteria included : 


1- Absence of cardiac 
^iiA similar condition 


or renal disease, the toxemia of pregnancy, or 
in which edema is a very frequent finding. 
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2. The presence of an obvious, deeply pitting edema of the lower 
extremities and vulva. 

3. A minimum weight loss of 7 kg. (15.4 pounds) from the beginning 
of treatment to the day of delivery. The weight loss specified was se- 
lected arbitrarily, and -was purposely made high, to avoid the criticism 
that it might have occurred as the result of other factors than loss of 
water. As a matter of fact, the “weight loss “was always greater than 
it seemed, since no allo-wanee was made for the gain in weight which 
would normally be expected late in pregnancy. 

Age, Parity, Pace, and Stage of Gestation . — The youngest patient in 
the series was 26 and the oldest 41 years of age ; the average age was 33 
years. All the patients wmre multiparas, the parity ranging from 3 to 
11 pregnancies. Observations on these and other groups of patients 
leave no doubt that the tendency to protein malnutrition is increased 
by the strain of repeated pregnancies in rapid succession. 

The figures are too small to permit conclusions, but it may be men- 
tioned that the predominance of white patients (5 white, 3 colored) 
may be significant, since 65 per cent of the obstetric admissions to the 
New Orleans Charity Hospital am colored patients. It seems reason- 
able to assume, in view of other information -we possess concerning this 
race, that colored women, because of their habitually unbalanced diets, 
are more resistant than wliite patients to dietary defects during preg- 
nancy. 

In all 8 eases the edema "was first noted in the last trimester of preg- 
nancy. The stage of gestation when the patients were first seen was be- 
tween twenty-nine and thirty-seven weeks, and the average duration 
was thirty-three weeks. The final trimester of pregnancy would be the 
logical time for nutritional disturbances to appear, since it is the time 
when both maternal and fetal requirements are highest. 

Clinical Findings . — Edema Avas the only finding common to all eases, 
and in cases uncomplicated by other diseases or conditions was abvays 
the chief complaint. Weakness and dyspnea were observed frequently 
Imt not uniformly, and Avhether or not they Avere present seemed to de- 
pend upon the degree of edema or the presence of associated diseases. 
Physical examination, except for the edema, Avas essentially negatwe m 
every case. 

All the patients had had edema of mild degree for several weeks, but 
the massiAm edema Avhich brought them to the hospital appeared sud- 
denly. It should be emphasized that none of them had ever had severe 
edema prior to its development at this time, and that the edema has not 
reappeared in any instance since the pregnancy, although the folloAV- 
up has been for periods ranging from six months to tAvo years. 

All of the patients had massive edema involving the loAver extremities 
and trunk, and in some instances the upper extremities and face also. ^ u 
every instance the edema about the AUilva Avas particularly annoying. 
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It is a matter of interest that none of these patients contrary to the ex- 
perience of otliers, who liave studied hypoproteinemia, developed either 
ascites or pulmonary edema. Casten and Bodenheimer^^ point out that 
the lungs are so frequentlj'^ involved in this type of edema as to seem 
a site of predilection. 

The blood pressure was slightly elevated in two instances, to 150/90 
and 148/85, respectively, and all the patients had rapid pulse rates when 
the,y were admitted to the hospital. The hypertension and elevation 
of the pulse rate promptl^^ disappeared after the patients had been in 
bed for several hours, and could reasonably be attributed to the effects 
of dependency and physical activity, plus the increased effort required 
to move the swollen extremities. 

Laboratory Findings . — Two patients had heavy traces of albumin in 
the urine, which disappeared soon after they were admitted. Urinalysis 
was essentially negative in the other six eases. Blood chemistry de- 
terminations, including urea nitrogen, nonprotein nitrogen, sugar, 
chlorides, cholesterol, and carbon dioxide-combining power, were all 
within normal range for the stage of pregnaney. Gastric analysis was 
carried out in three eases, one of which exhibited a hypoacidity. The 
Quick hippuric acid test revealed no hepatic dysfunction in the single 
ease in which it was carried out. Roentgen ray examination of the chest 
and lieart and electrocardiography revealed no significant findings. Ex- 
aminations of tlie eye grounds were uniformly negative. 

Anemia was present in every case, being of the hypochromic variety 
in six and of the hyperchromic variety in two. 

Hypoproteinemia. — For all practical purposes, all of the findings 
mentioned, except the blood studies, were negative. On the other hand, 
studies of the serum protein concentration revealed it to be low in all 
eight cases (Table II), the principal decrease being in the albumin 
fraction. Calculations of the colloid osmotic pressure of the serum 
protein^’’ gave values in aU cases ivell below the level at which edema 
would be expected to appear. 


Table II. Serum Protein ■\''alues and Colloid Osmotic Pressures in Eight 
Pregnant Women With Marked Nutritional Edema 


=: 






case 

SERUM PROTEINS* 

1 ALBUMIN- 
1 GLOBULIN 

COLLOID 

OSMOTIC 


TOTAL 1 

ALBUMIN 

1 

GLOBULIN 

RATIO 

PRESSURE t 

1 


1 1.6 

1.4 

1.14 

9.3 


3.6 

1.8 

1.8 

1.0 

11.6 


3.8 

1 2.1 

1.7 

! 1.23 

12.9 

4 

5 

6 

4.1 

2.0 

2.1 

0.95 

13.7 

4.4 

1.9 

2.0 

0.76 

14.5 

4.0 

2.2 

2.3 

0.96 

15.6 

t 

4.8 

2.5 

2.3 

1.08 

17.5 


5.4 

2.2 

3.2 

0.70 

18.6 

Alcan ; 



2.16 


14.21 

•In Gm. 

per cent. 






iC.iIculntca in cm. H;0 by formwla of Wells and others.’’ 
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2. Dextrose infusions were given, for their nutritive value, their ef- 
fect on the liver, and their diuretic effect. Diuretic drugs have not 
proved effective in our hands. 

3. Vitamins Bj and C were administered parenterally, on the empiric 
basis of possible deficiencies of these accessory factors in the diet, such 
deficiencies have not been proved in nutritional edema, hut some ob- 
servers still believe vitamin therapy to be of value. 

4. When swelling about the vulva was a source of great discomfort, 
as it was in several cases, temporary relief was obtained by puncture 
of the swollen labia, under striet aseptic precautions. 



Fig, 2.— A. E. (Hospital No. L-40-15460.) Graph illustrating 
in weight loss, polyuria, increased serum-protein concentration, ana nemogiou 
following repeated whole blood transfusions in nutritional edema. 


5. A high protein diet was instituted in all patients in whom 

gestive disturbances did not contraindicate oral feeding. Eegardless o 
the digestive status of the patient, however, extreme protein deficiencies 
such as were observed in this group of cases cannot be corrected entire j 
or even chiefly by oral feeding. _ . , 

6. The most important therapeutic measure in hypoproteinemia o . 
this degree proved to be the use of transfusion, in the form of 
whole blood or of plasma. Each patient received an average of oin 
transfusions, totaling 2,000 c.c. of blood. The transfusions were gnen 
repeatedly, at fairly close intervals, and in large quantities, since n 
other method results in a sustained rise in the serum protein concen la^ 
tion. We observed elevations of as much as 0.5 Gm. following a 
transfusion of 500 c'.c. of whole blood, but never observed maintena 

of the improvement unless additional transfusions were given witioi 
undue delay (Fig. 2). 
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The clilueal improvemeni which followed even small elevations of 
the serum protein Ica’cI in these eases furnishes added proof that there 
is no “critical level” at which edema appears or disappeai’s. Clinical 
observation suggests that when tlic vicious cycle whicli produces edema 
is interrupted by raising tlie plasma protein concentration, thus in- 
creasing the plasma colloid osmotic pressure, a polyuria is produced 
which usually continues until the water balance is restored and the 
edema has completely disaiipeared. 

At the beginning of the treatment whole blood is more desirable than 
plasma, because of the anemia frequently associated witli hypopro- 
teinemia. After the anemia has been corrected, the use of plasma is 
more desirable, for several reasons besides the obvious one that there 
is no point to overloading tlic circulation with red blood cells which 
arc not needed. Plasma can be stored indefinitely without deterioration, 
and therefore is always availaldc. It can be used witliout typing. It 
causes a minimum reaction. Finally, a given amount of plasma con- 
tains a mucli gi-eater quantity of protein tlian docs the .same amount of 
wliole blood; it lias been estimated tliat 500 c.c. of plasma contains about 
40 Gm. of protein, as compared with only 18 Gm. for the same amount 
of whole blood. 

Cantarow’® and Wcech and his associates’® do not believe that it is 
practicable to correct the protein deficit in patients with edema due to 
hypoproteinemia by the use of whole blood or of plasma or serum trans- 
fusion because these measures produce only a relatively slight rise in 
the serum albumin concentration. This has not been our experience. 
The elevation is frequently much greater than one would theoretically 
expect, and the good results can possibly be explained by the stimulating 
effect of the administration of protein on the endogenous mechanism 
for protein regeneration and synthesis. We have observed a similar 
.stimulating effect when blood transfusions are administered in anemia 
or when hj’-pertonic dextrose solutions are used for the relief of edema 
in the toxemias of pregnancy. 

I. Human ascitic fluid, advocated b 3 ' Davis and White®® as a sub- 
stitute for blood or plasma, was used in one case in this series, but the 
reaction was so severe that we did not* feel justified in using this method 
again. We did not emploj^ anj’' of the various other measures suggested 
to increase serum protein concentration, including concentrated plasma®’ 
or serum®- (both of which would undoubtedlj^ be of value), essential 
amino acid mixtures,®® or gum acacia.®* 

Results . — The average length of treatment in these eight eases was 
seventeen days. During this period, the average weight loss was 8.5 
ig., and the range 7 .4 to 19 kg. All the patients were free from pittino- 
edema prior to delivery. 
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The average serum protein at deliveiy was 6.8 Gm. per cent, as com- 
pared with 4.20 Gm. per cent when the patients were admitted; the 
range at delivery was 5.8 to 7.5 Gm. per cent, as compared with 3.0 
to 5.4 Gm. per cent on admission. The average hemoglobin at delivery 
was 10.2 Gm. per cent, as compared with 7.3 Gm. per cent on admission, 
and the average red blood cell count was 3,650,000 per c. mm. at delivery, 
as compared with 2,660,000 on admission. 

There were no maternal or fetal deaths. The average weight of the 
children was 3.6 kg. (7.92 pounds). None of them had demonstrable 
edema or exhibited any other abnormality, and their serum protein and 
blood values were within normal limits. 

SUJIMARY AND CONCLUSIONS 

1. Nutritional edema is due to a protein deficit caused by a deficiency 
of protein in the diet or by the loss or deficient utilization of ingested 
protein. It is frequentlj^ associated with anemia. Contributory factors 
include hot iveather, overwork, the excessive ingestion of salt and water, 
and the dependent position. 

2. In pregnancy, the protein demands of the organism are increased 
far above normal, and cannot be met by a patient suffering from a chron- 
ically loAvered protein reserve. A state of hypoproteinemia therefore 
results, and is manifested clinically as so-called nutritional edema. The 
time of the appearance of the edema, its degree and site, and its final 
disappearance are dependent on a number of other factors, of which 
anemia is probably the most important. 

3. The etiology of nutritional edema determines the corrective ther- 
apy, which includes, in severe cases, general measures, such as bed rest, 
dextrose infusions, and the parenteral administration of vitamins Bi 
and C; and specific measures, such as a high protein diet and the re- 
placement of the serum proteins by transfusions of plasma or whole 
blood. If anemia is present, its correction is of great importance, but 
will be inadequate for the relief of the edema until the associated hypo- 
proteinemia is also corrected. 

4. This paper is based on a detailed study of eight patients in the 
last trimester of pregnancy, all of whom exliibited marked nutritional 
edema associated with hj^poproteinemia and anemia. They were se- 
lected, by very strict criteria, from a group of approximate!}'^ 500 preg- 
nant patients with edema of various origins. 

5. These eight patients, as well as 100 other pregnant patients stud- 
ied from the standpoint of dietary intake, all revealed very marked pro- 
tein, iron, and vitamin deficiencies. It would, therefore, seem that ade- 
quate prenatal care should include a careful dietary survey, with par- 
ticular emphasis on these elements of the diet, and the prompt correc- 
tion earl}^ in pregnancy of any dietary deficiency. Since impairment of 
the digestion, with associated impairment of absorption and utilization 
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of the dietary intake, is common in pregnancy, due allowance should 
be made for these losses in estimating the nutritional intake. Various 
diseases, infections, and infestations which cause rapid protein deficits 
should also he taken into consideration, as should an associated anemia. 

6. Pregnant women .should inge.st a diet adequate in protein. The 
protein should bo in a readily assimilable form, should be from animal 
as Avell as from cereal and vegetable sources, and should contain the 
necessary amino acids. 

7. Incipient and mild cases of edema due to hypoproteinemia, if 
recognized promptly, usually respond satisfactorily to correction by an 
intensive use of the dietary measures suggested. The diet, in addition 
to being high in protein content, should also be high in carbohydrates, 
because of their caloric value, their protein-sparing action, and their 
beneficial effect on the liver. The restriction of sodium is advisable, 
and bed rest is helpful. 

tVe wish to expre.«s our appreciation to Dr. William J. Dieckmann of the Chicago 
Lying-in Hospital for many helpful suggestions during the course of this study. 

Our thanks are due to Miss Ouida Moore, B.S. in Nutrition, Miss Margaret Lutz, 
B.S. in Nutrition, and Miss Eleanor Huckaby, B.S. in Nutrition, of the Charity 
Hospital Dietetic Staff, who carried out the studies on dietary intake reported in 
this paper. 
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SYPHILIS IN OBSTETEICS* 

E. D. Plass, M.D., Iowa City, Iowa 
With the Assistakce of Naomi Sacks, A.B. 

(From the Department of Obstetrics and Gynecology, State University of Iowa) 

O BSTETRIC syphilis has been so thoroughly studied and Avidely 
discussed that many phases of the problem can be considered settled 
for all practical purposes. There are, hoAvever, some particulars upon 
Avhieh there is no genei'al agreement, and it is tlie purpose of this com- 
munication to analyze University Hospital Olistetric Service data ivliich 
bear upon certain of these controversial issues. 


GENERAL DATA 


There ivere 400 ivomen among approximately 11,000 admitted between 
Jan. 1 , 1926 , and Dec. 31 , 1938 , who were definitely syphilitic or Avho 
were stronglj^ suspected of having the disease, and were therefore in- 
cluded in the analysis, an incidence of 3.6 per cent. One hundred and 
forty-four Avomen, 36.0 per cent, Avcre primigravidas, Avhile 256 had 
been pregnant previously. Among the latter, 67 had been delivered in 
the Hospital on one or more previous occasions, and 55 Avere IcnoAvn to 
have been syphilitic at the time of the previous admission. The data, 
consequently, concern 345 individuals. The age range Avas from 14 to 
43 years, Avith the median at 23 years. Three liundred and fifty-nine 
patients Avere Avhite, 35 colored, and 6 Mexican. The latter tAVO groups 
shoAved an incidence of syphilis from four to six times that of the Avhite 
AAmmen. 


Table I. Obstetric Syphilis — General Data 


University Hospital (S. U. I.) — Jan. 1, 1926, to Dec. 31, 193S 


Individual patients admitted 
Patients Avitli sypliilis 

Incidence 3.6+% 

ai)Droxiniately 11,000 

400 


Individual patients delivered 
Patients with syphilis 

Incidence 3.6 % 

10,086 

366 


Primigravidas 144 

Multigravidas 256 

Single 

Separated 

02 

18 

White 359 

Colored 35 

Mexican 6 

Divorced 

AVidowed 

Probably illegitimate 
Married 

13 

3 

126 

2/4 


Meeting of the Central Association of 


‘Presented at the Thirteenth Annual Meeting of me 
Obstetricians and Gynecologists, New Orleans, l>a., October 2 to 4, 
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SOCIAL DATA 

Nincty-tAvo, 23 per cent, of the syphilitic Avomeu were “single” as 
contrasted with an incidence of 14 per cent of single women among the 
total admissions. IMorcover, 18 other patients were “separated,” 13 
“divorced,” and three "widowed,” and probably pregnant illegiti- 
mately, thus bringing the total of jirobable illegitimate pregnancies to 
126, or 31.5 per cent. 


T.vbi.e n. 400 Syphilitic Patients Among 11,000 Pregnant Women Obsekved 
Between .Tan. 1, 102(‘>, anb Dec. .ll, lOMS 


Discharged undelivered (outcome unknown) 

32 

Admitted with live babv .shortly after delivery 

O 

Died in lio.spital undelivered 

2 

Delivered in hospital 

364 

Total 

400 

Tneidonoe of syidiilis, .‘1.(5+ per cent 



Two hundred and one (50.3 per cent) of the 400 sy])hilitic women 
resided in urban centers (more than 10,000 population), which had only 
30.4 per cent of the state population according to the 1940 census. 

Three hundred and seventy-five patients were indigent, and 9 Avere 
“cost” patients. There were no .syphilitic private patients, although 
this group represented 3.7 per cent of the total admissions. 


CLINICAL DATA 

The diagnosis of .syphilis Avas made on the basis of positive serologic 
reactions (277 cases), or upon suggestive physical findings and definite 
history of infection (123 cases), including 54 doubtfully positive and 
69 negative blood serologic reactions. In many instances the diagnosis 
had been made during a preidous hospital admission. More than three- 
quarters of the Avomen (305) had “latent” syphilis, while 13 had con- 
genital, 27 early, and 15 late syphilis. In the 11 instances Avhere the 
stage of the disease Avas not stated, it may fairly be assumed to liaAm 
been latent. 

FATE OF THE FETUSES 

Exclusion of the 32 Avomen aaOio Avere discharged undelivered and of 
the tAvo Avho died in the Hospital before parturition leaves 366 preg- 
nancies terminated under obsei’Amtion. There Avere 5 sets of tAvins, Avhich 
brought the total of observed fetuses to 371. Among this group Avere 
14 abortions and 27 stillbirths, a total antepartum loss of 41, or 11.1 
per cent. Three hundred and thirty children Avere born alive, but 14 
(4.2 per cent) died during the neonatal period. The uncorrected fetal 
salvage, including children discharged alive and those transferred to the 
pediatric sendee, Avas 85.2 per cent. Exclusion of the 14 abortions raises 
the figure to 88.5 per cent. 
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Table III. 366 Delivered Syphilitic Women, 5 Sets of Twins— 371 Detuses 


Abortions (under 1,500 Gin.) II 

Spontaneous 11 

Criminal 2 

Therapeutic 1 

Premature (1,500 to 2,499 Gm.) 46 

Discharged alive 22 

Stillborn ' 16 

Died in neonatal period S 

Full-term (2,500 Gm. and above) 311 

Discharged alive 294 

Stillborn 11 

Died in neonatal period 6 

Total 371 


Total uncorrected fetal salvage, 85.2 per cent 
Fetal salvage e.veluding 14 abortions, S8.5 per cent 


The time when syphilis was contracted in relation to the pregnancy 
under consideration was known in 197 eases. The fetal salvage is 
greatest (89.4 per cent) when the original infection antedated the gesta- 
tion but the small number of eases in the “at conception” and “after 
conception” groups makes the fetal mortalities hardly significant (Table 
IV). 


Table IV. Fate of Fetuses (371) in Belation to Time of Maternal Infection 


fate of fetus 

BEFORE i 

conception I 

AT 

CONCEPTION 

1 AFTER 

1 CONCEPTION 

NOT KNOWN 

Abortion 


1 



Stillbirth 


1 


12 

Neonatal death 1 


0 


8 

Discharged alive 


9 


144 

Total 


11 


174 


NO. % 

NO. % 

i NO. % 1 

NO. % 

Abortions and premature births 

■EBnKil 

2 18.2 


34 19.5 

Full-term births 


9 


140 

Discharged alive 

145 89.4 1 


IS 78.3 1 

144 S2.S 


Consistent with this evidence that time tends to attenuate the effect 
of maternal syphilis upon the children of an infected woman is the ob- 
servation (Table V) that the highest fetal salvage occurred in the 
“latent” group and the lowest in those with early sj^philis. 


Table V. Fate of Fetuses (371) In Bel.\tion to Stage of Maternal Syphilis 


! 

FATE OF FETES 

CONGENITAL 

1 ACQUIRED 

NOT KNOWN 

EARLY 

LATENT 

LATE 

Abortion 

Stillbirth 

Neonatal death 
Discharged alive 

0 

2 

0 

11 

O 

0 1 

2 ' 

1 i 
21 

10 

20 

13 

262 

1 

2 

0 

12 

0 

1 

0 

10 

It 

Total 

13 

27 

305 

15 


NO. % 

NO. % 

NO. % 

NO. % 

NO. 

— ^ — ■“ "(TT 

Abortions and pre- 
mature births 
Full-term births 

1 7.7 1 

! 

12 

7 25.9 

20 

48 15.7 

257 

3 20.0 

12 

1 p--* 

10 

Discharged alive 

11 84.6 

21 77.S 

i262 85.9 
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Table VI. Fate of Fetuses (371) in Eelation to Time op Maternal Treatment 


fate of fetus 

NOT TREATED ^ 
BEFORE OR DUR- 
ING PREGNANCY 

TREATED BEFORE 
BUT NOT DUR- 
ING PREGNANCY 

TRE.VTED DURING 
BUT NOT BEFORE 
PREGNANCY 

TREATED BOTH 
BEFORE AND 
DURING PREG- 
NANCY 

Abortion 

1 

S 


1 



0 


0 

Stillbirtli 


7 


5 



12 


3 

Neonatal death 


9 


1 



1 


3 

Discharged alive 

54 

i 

32 


144 

86 

Total 

78 

39 

162 

92 


NO. 

% 

NO. 


% 

NO. 

% 

NO. 

% 

Abortions and pre- 

22 

28.2 

10 


25.6 

24 

14.8 

4 

4.3 

mature births 










Full-term birtlis 

5G 


29 



138 


88 


Discharged alive 

54 

69.2 

32 


82.1 

144 

SS.9 

86 

93.5 


The most potent factor favoring fetal survival is antisyphilitic therapy 
during the pregnancy. Table VI shows that tlie fetal risk is five times 
gi’eater when no treatment has been given than when therapy has lieen 
offered before and during pregnancy. Evidently treatment before con- 
ception, excepting only the instances in whicli the syphilis has been 
serologically cured, offers little protection to tlie cliild in a succeeding 
gestation. Among the 66 women witli seronegative syphilis, the fetal 
survival rate was 89.4 per cent, or, excluding two early abortions, 92.2 
per cent. Among the four stillborn children and the one who died in 
the neonatal period, only one, a premature stillbirth, showed any post- 
mortem evidence of syphilis. 

Abortion has been defined as the expulsion of a fetus weighing less 
than 1,500 Ctm. and therefore generally previable. Using this criterion, 
there were 14 abortions, 3.8 per cent. In 9 instances, the fetus weighed 
more than 500 6m., and in 6 cases more than 1,000 Gm. Only three of 
the 9 fetuses were subjected to autopsy, but they all showed lesions 
of congenital infection, and it is reasonable to assume that the others 
were infected except in one case where placenta previa Avas present and 
necessitated therapeutic measures Avhich may have proA^ed fatal to the 
fetus. Among the five early abortions there Avas one therapeutic inter- 
vention for pulmonary tuberculosis, tAVO incomplete criminal mis- 
carriages, and tAVO spontaneous abortions at ten and sixteen Aveeks, re- 
spectiA'ely. No autopsies Avere performed but it seems doubtful Avhether 
the interruption of the pregnancy could in any case be attributed to 
the maternal infection. 

Stillbirths occurred in 27 eases, 16 times in the premature classifica- 
tion (1,500 to 2,499 Gm.) and 11 times AAnth children in the term group 
(over 2,500 Gm.). Autopsies AA'ere performed in 25 eases Avith a patho- 

ogic diagnosis of congenital syphilis in 7, and AAUth spirochetes demon- 
strable in only 3 . 
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Fourteen children died in the neonatal period, and 12 were subjected 
to post-mortem study, with 6 deaths attributed to congenital syphilis, 
although the spirochetes were demonstrated only in 3. 

It would then seem reasonable to attribute 8 abortions, 7 stillbirths, 
and 6 neonatal deaths directly to the maternal infection, and to view 
the lethal effect of the syphilis with some scepticism in the remaining 
34 fetal fatalities. This, however, leaves such a high fetal death rate 
(34 out of 371), unexplained bj'^ delivery complications or by other 
recognized factors, that a majority of them may be attrilmted to the 
direct or indirect effect of the maternal syphilis. 

LIVING CHILDREN 

Three hundred and sixteen children (85.2 per cent) were discharged 
alive or transferred (30) to the pediatric service more than ten days 
after birth. In the latter group there were 5 premature and 25 full- 
term children; 10 were proved to be syphilitic and 17 nonsyphilitic, with 
the diagnosis undetermined in three. Five of the entire group died 
ivhile under treatment, but death ivas attributed to syphilis in only one, 
who is not considered further in this study. The other 4 deaths were 
attributed as follows: erysipelas one, congenital cardiac disease one, 
and prematurity two. 

The diagnosis of congenital syphilis in newborn children is admittedly 
difficult in spite of the various tests which have been introduced to 
facilitate differentiation and to hasten the inauguration of proper in- 
tensive therapy when indicated. None of the procedures commonly used 
(cord blood or vein blood serologic tests, histologic examination of the 
placenta, and x-ray films of the long bones) has proved reliable; errors 
in both directions are common, and even the usually accepted physical 
signs of syphilis in the firat ■weeks of life may prove misleading. On 
the other hand, complete reliance can evidently be placed upon blood 
serologic tests performed at the age of two or three months. Conse- 
quently, the sjqohilitic status of the liveborn children in this series was 
considered only when this evidence was available in later pediatiic 
records or from other sources. 

reason of the difficulties inherent in the admission of the patients 
from the entire state of Iowa, it has been possible to follow only 118 
children sufficiently long to determine ivhether or not they should ^ o 
considered congenital sj'’philitics, and the following discussion wall in- 
volve only this group. It is unfortunate that there is such a laige 
group ■with “undetermined status” and it is futile to discuss them, 
although it would not be unreasonable to assume that the incidence o 
congenital infection would closely parallel that in the thoroughly stu le 
series. 

The status of the living children in terms of the type of 
syphilis (Table VII) shows nothing unusual except that one child o 
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Table VII. Status of Living Ciiilduen in Relation to Type op Maternal 

Syphilis 


TYPE OF JIATEUNAL 

SYPHILIS 

CHILDREN 

BOP.,N ALIVE 

SYPHILITIC STATUS 

SYPHILITIC 

NONSYPHILITIC 

UNDETERMINED 

Congenital 

11 

1 

2 

S 

Acquired, early 

21 

5 

'5 

11 

Acquired, late 

12 

0 

4 

8 

Acquired, latent 

262 

31 

69 

162 

No data 

10 

0 

1 

9 


The syphilitic status ivas considered “undetermined” when there were no 
clinical evidences of infection before discharge, and when no follow-up examination 
and later serologic study were possible. 

Undoubtedly many of the children in this group were syphilitic. 


eleven born alive to congenitally syphilitic mothers itself had congenital 
syphilis. It is commonly accepted that third generation offspring do 
not acquire the disease inile.ss the mother has an acquired syphilis in 
addition to the congenital infection. 

This particular woman had had one previous child, who showed no 
evidence of syphilis. She had been treated adequately before the second 
pregnancy as well as during the entire gestation period. However, her 
vein blood was still positive and the second child was finally diagnosed 
as being syphilitic, although there were no physical signs or positive 
laboratory findings in the neonatal period. The patient’s husband had 
an old, acquired syphilis, a fact which suggests the transmissibilitj’- of 
the maternal infection by way of the imposition of acquired syphilis 
upon the congenital infection. It was to have been expected that early 
syphilis in the mother would endanger the child more than a late or 
latent infection. 

The presence of negative maternal blood serologic tests does not assure 
an uninfected child; in two instances such mothers gave birth to 
syphilitic infants. 

Both the cord blood and neonatal vein blood serologic tests proved 
unreliable, more often b.y indicating that a child had congenital syphilis 
when further study showed it to be uninfected. This situation de- 
veloped in connection with cord blood studies on 29 of 45 proved non- 
syphilitic children, whose cord blood was studied, and in 19 of the 35 
where vein blood was tested. Something more than one-half of the 
nonsjqihilitic children would have been incorrectly diagnosed on the 
basis of these tests. It is also of interest that 5 of the congenitally sj^phi- 
litic children had serologically negative cord blood and one showed a 
negative vein blood. 

Other tests proved equally unreliable. Enlargement of the placenta 
to more than one-fourth of the child’s birth weight was almost as com- 
mon in the nonsyphilitic as in the syphilitic group, while the histologic 
chanps supposedly characteristic of syphilis were found with 6 non- 
sjphilitic children as against one syphilitic child. 
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Table VIII. Sekologic Findings in Living Ciiildken Known to be Definitely 

Syphilitic ob Nonsypiiilitic 


NATURE AND RESULT OF 

syphilitic (37) 1 

NON SYPHILITIC 

(81) 

TEST 

PREM. 

TERM 

TOTAL 

PREM. 

TERM 

total 

Maternal vein blood : 







Neg. 

0 

2 

2 

1 


5 

Doubt. 

0 

1 

1 

0 

■IB 

10 

Pos. 

0 

29 

34 

5 


60 

Babies ’ cord blood : 






12 

Neg. 

0 

5 

5 

1 

11 

Doubt. 

0 

1 


1 


4 

Pos. 

1 

15 


1 

28 

29 

N.D.* 

4 

11 

■■ 

3 

33 

36 

Babies’ vein bloodt : 





1 

9 

n 

Neg. 

0 

1 

1 

2 

Doubt. 

0 

0 

0 

1 

4 

0 

Pos. 

4 

13 

17 

0 

19 

19 

N.D. 

1 

IS 

19 

o 

43 

4() 


*N. D., No data ; not determined. 

fDuring first few days of life (neonatal period). 


Table IX. Other Findings in Living Children Known to be Definiteia* 
Syphilitic or Nonsyphilitic 


— — — 

NATURE AND RESULT OF 
TEST 

SYPHILITIC (37) 

NONSYPHILITIC (Si) 

PREJI. TERM TOTAL 

PREM. TERM TOTAL 

Placental weight; 

More than % 

Less than % 

13 4 

4 29 33 

1 5 <5 

5 70 75 

Placenta : 

Histologic changes 
Normal histology 

N.D. 

Oil 

1 9 10 

4 22 26 

1 5 6 

3 34 37 

2 36 38 _ 

X-Eay, long bones: 

Neg. 

Doubt. 

Pos. 

N.D. 

2 12 14 

0 3 3 

1 6 7 

2 11 13 

4 40 11 

1 11 12 

0 4« 1 

1 20 31 


Only 6 syphilitic babies showed clinical signs ^ be non- 

Two others had “snuffles” and one an enlaiged Inei, all c 

syphilitic. ^ 

‘Considered nonsyphilitic because of persistently negative serologic react! 

x-ray examination ol the long bones showed so many 
directions as to be practically useless; four nonsj^philitic eii le ^ 
interpreted as being positive, whereas 14 .syphilitic children siove 
long bone changes. _ .,. 

Only 6 of the 37 syphilitic children showed clinical signs “.Jj’ 

— snuffles, skin lesions, and visceral enlargement ; w n e w o o 
snnffles and one with an enlarged liver were latei vnonn 

infected. _ _ rnhilis 

Assnmmg the specificity of the various jg^obviously 

at the age of two to three months, as has been done , 
impossible to make an accurate diagnosis on a nev loin 
tbe methods now available. 
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Whetlier or not it is justifiable to offer antisypliilitic therapy before 
a definite diagnosis is possible must continue debatable although prob- 
ably little harm Avould ensue provided the therapy is not too energetic. 

FATE OF THE MOTHER 

There Avere four deaths among the 368 Avomen eared for in the Hos- 
pital, and in each instance the fatality was directly attributable to anti- 
syphilitic therapy, being due to arsenical encephalitis. Three of these 
eases have been reported previously, while the fourth occurred in 1937. 
In each instance, the fatal neurologic manifestations appeared after 
2 to 6 neoarsphenamine injections of not more than 0.4 Gin., and death 
occurred in 24 to 36 hours. In three instances, the cause of death Avas 
confirmed at necropsy, Avhile in the fourth the clinical picture Avas cpiite 
unequivocal. 

In addition to these fatal reactions, there Avere 27 of less severity, as 
shoAAm in Table X, among the 254 Avomen treated in the hospital, a re- 


Table X. Treatment Reaction's Among 254 AA'omen Treated During Pregnancy 



NO. 

PER CENT 

Arsenical dermatitis 

9 

3.5 

Local inflammatory reaction 

8 

3.1 

Transient fever 

5 

2.0 

Transient albuminuria 

4 

1.6 

Arsenical encephalitis 

4* 

1.6 

Aj'senical hepatitis 

1 

0.4 

Total 

31 

12.2 

Treatment mortality 


1.6% 


*AU four patients who developed arsenical encephalitis died, the only deaths in the 
senes. 


action incidence of 12.2 per cent. The fatality rate among the treated 
patients Avas 1.6 per cent, Avhile other severe reactions (dermatitis and 
hepatitis) Avere present in an additional 3.9 per cent. Since the end of 
the period included in this survey, an additional death evidently due to 
arsenical poisoning has been observed. This patient, a primigraAuda, 
aged 15 years, received 10 doses of 0.3 Gm. arsphenamine over a period 
of tAventy-one days. About halfAvay through the series smallpox A'ac- 
cmation Avas done and resulted in a take Avith seAmral areas of secondary 
inoculation on the face, vulva, and breast. A fcAV hours after the tenth 
arsphenamine injection the patient had a chill and then started in labor. 
She Avas delivered spontaneously the folloAving day and died eighteen 
hours later. During the last tAvo days of life the leucocyte count fell 
from 13,400 to 600 Avith no granulocytes. Autopsy shoAved acute pulmo- 
nary edema and lobular pneumonia, Avith blood and marroAv evidence of 

agranulocytosis. 

Experiences of this character appear to be unusual on the basis of 
reports in the literature, although there is an occasional suggestion that 
arsenical therapy may not be tolerated so Avell in pregnancy as in the 
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male and in nonpregnant women. There is no plausible explanation for 
this high percentage of fetal reactions, since the doses have not exceeded 
those commonly recommended and the treatment intervals have not been 
too short. 

SUMMARY 

Syphilis is an obstetric problem of considerable significance among 
patients in the lower economic groups, even in a predominately rural 
state such as Iowa, where most of the people are native born whites. 

The fate of the offspring of syphilitic women appears to depend less 
upon the duration of the infection at the time of conception and previous 
antisyphilitie therapy than upon the character and extent of treatment 
during pregnancy. The best results are olitained when treatment dur- 
ing pregnancy follows anteconceptional therapy. 

None of the diagnostic measures available makes possible the de- 
termination of the syphilitic status of the child of a syphilitic woman 
during the neonatal period. Standard serologic tests are practically 
pathognomonic at the age of two or three months and are alone to be 
depended upon. 

The syphilitic pregnant woman appears especially likely to develop 
treatment reactions to the arsenical antisyphilitic drugs, which should, 
therefore, be used with caution. 

DISCUSSION 

DU. JAMES K. E.EINBERGEE, Memphis, Tenn.— W hile sufficient attention has 
been devoted to the care of the unborn, too little interest has been directed toward 
ill effects of syphilitic therapy. Dr. Plass’s presentation of such ill effects in his 
article, “Hemorrhagic Encephalitis Following Intravenous Arsphenamine, ” centered 
my attention upon this subject in 1935. Since that time three recognized deaths 
from such causes have occurred on the obstetric service of the John Gaston Hospital 
of the Universitj' of Tennessee, five additional cases with severe reaction have also 
been recorded. 

In an effort to compare the frequency of fatal accidents among all patients re- 
ceiving neoarsphenamine in the John Gaston Hospital wdth the incidence of deaths 
from this drug during pregnancy, I found that there were 15 deaths in the 91,441 
patients admitted to the hospital during the years 1935 through 1940, against 
3 deaths in 13,316 obstetric patients admitted during these same years. In other 
words about one patient died in 4,453 in the pregnant; and, 6,096 in the non 
pregnant. This would indicate that there is not more susceptibility in the pregnant 
patient. A review of such deaths showed very definitely, however, that the minor 
reactions to arsenic in all of its compounds are too often overloohed until a major 
catastrophe results from continued treatment. 

The end results in the treatment of the syphilitic mother or in the 
baby were in general the same as those presented by Dr. Plass. In a series ° 
consecutive cases of syphilis in pregnancy, reported by Eeinberger and Toom s 
The Southern Medical Journal in 1933, it was found that, despite treatmen , le 
were 35 per cent of syphilitic tragedies including abortion, premature labor, s 
born and infected newborns. This study stressed moreover; 

1. that antisyphilitic treatment is indicated in each case; ^ ^ j- . 

2. that the earlier treatment is begun, the more unlikely sj'philitic trage les. 
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3. that pregnancy does not alter the Wassermann reaction; 

4. that serologic more often than clinical evidence is present in the treated in- 
fected newborn infant; 

5. that antisyphilitic treatment is indicated in every pregnant woman ever known 
to have syphilis, irrespective of her present serologic or clinical findings; and 

6. that despite most intensive therapy syphilitic tragedies must be expected 
in some cases. 


A REVIEW OP SEVENTY-FIVE CASES OP ECLAMPSIA- 

With Particular Reference to Late Cardiovascular Renal Effects 

G. Sydney McClellan, M.D., W. D. Strayhorn, M.D., and 
Paul M. Densen, D.Sc., Nashville, Tenn. 

(From the Departments of Obstetrics and Gynecology, Medicine, and Preventive 
Medicine awl Public Health, F anderbilt University School of Medicine) 

I NABILITY to determine a specific cause for the toxemias of preg- 
nancy lias resulted in an attempt to explain them in relation to known 
cardiovascular renal diseases, such as hj'pertensive vascular disease, 
vascular nephritis, and acute or chronic glomerulonephritis. This trend 
is obvious in recent years in the writings of both obstetricians and in- 
ternists who have become interested in these special problems of ob- 
stetrics. Mail}’- authors have held the view that an unduly high propor- 
tion of women who have had toxemia during pregnancy will later in 
life be found to have hypertensive vascular or renal disease. 

This paper represents a preliminary study of observations made on 
seventy-five patients who were diagnosed as having eclampsia in the 
Vanderbilt University Hospital during the past fourteen years. An 
attempt has been made to determine, where later information was ob- 
tainable, the presence or absence of hypertension, vascular or renal 
disease, and the present discussion is chiefly concerned with this phase 
of the problem. The diagnosis in the cases under discussion has been 
made on the basis of the development of hypertension and convulsions 
in the last trimester of pregnancy where there was no evidence of 
chronic renal disease. 

Of the 75 cases, 49 were primiparas and 26 were multiparas. This 
ratio of a little less than 2 to 1 is lower than is given in other reports.^’ ~ 
The ages of these patients were from fifteen to forty-four years witli 
86 per cent of the primiparas and 27 per cent of the multiparas below 
twenty-five years of age. 

Of the 26 cases of eclampsia among the multiparas, 11 occurred dur- 
ing tlie second and third pregnancies. Two occurred in women who 
had be en pregnant ten or more times. 

and 'h® Thirteenth Annual Meeting of the Central Association of Obstetricians 

aim necologists. New Orleans, La., October 2 to 4. 1941. 
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MATERNAL JIORTAIJTY 

The immediate maternal mortality was 13.3 per cent. Ten of these 
patients died in the hosjiital. One of them died of pulmonary emboli 
from a pelvic thrombophlebitis during post-partum convalescence. It 
is pertinent that none of these patients had received any prenatal care, 
and they were either moribund on admission to tlie hospital or Avent into 
profound shock folloAving deliveiy. Those who were moribund had 
all the symptoms and signs of the severest type of eclampsia, such as 
coma, 10 or more convulsions, extremelj^ high blood pressure, rapid 
pulse, and elevation of temperature. These facts support the vieAvpoint 
of many investigators that the earlier the disease is treated, the more 
favorable the prognosis. 

Three of the patients avIio died had spontaneous deliveries and two 
were delivered by low forceps. Three of the 10 patients died undeliv- 
ered. Two of the deaths followed cesarean sections. There were only 
5 cesarean sections done among the 75 cases. This number is too small 
to justify any conclusion as to the advisability of using this treatment 
in eclampsia. However, it is generally agreed among authors that the 
surgical approach in the treatment of eclampsia is associated with a 
maternal mortality of from 23 to 48 per cent.^’ ® 

Of the 65 individuals discharged from the liospital only one is knmvn 
to have died. This patient died at fifty years of age, ten yeai’s after 
an attack of eclampsia, from cardiac failure and pulmonary atelectasis 
following an operation for repair of an incarcerated ventral hernia in 
the site of a sear resulting from a cesarean section. An autopsy re- 
vealed generalized arteriosclerosis Avith benign nephrosclerosis, cardiac 
hypertrophy, and congestive failure. There Avas no evidence of glomeru- 
lonephritis. 

OUTCOME IN THE FETUS 

The gross fetal mortality for the group Avas 26.7 per cent. Included 
in the 20 deaths Avere 3 babies Avhich Avere undeliA'ered and 2 Avhich 
died during the first Aveek of life. There Avas no apparent relationship 
betAveen the fetal mortality and the number of convulsions. 

It is interesting to note that there Avere 3 sets of tivins, making an 
incidence of 1 in 25 deliveries. This is about three times the average 
and folloAvs the general conception that late toxemias are found moie 
frequently associated Avith multiple pregnancy.^'' 

RESULTS OF FOLLOAV-UP 

FolloAV-up observations AA'ere made on 42 of the 75 eases of eclampsia 
studied. It Avas decided, lioAveAmr, that no observations made less than 
six months post partum Avould be included in the folloAving tabulations 
since most of these occurred betAA'een the fourth and eighth AA’eev pos 
partum. The effect of this decision Avas to exclude 12 patients lom 
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consideration. There remained 30 patients on ■whom 55 observations 
were made at varying lengths of time since the pregnancy in which 
eclampsia occurred. These 55 observations are shown in Table I. 

Table I. Lengths of Follow-Up After the Pregnancy in 'Which the Eclampsia 

OCCHREED 


AmARS SINCE PREGNANCA' 

NO. OF OBSEFWATIONS 

t) months to 1 

vear 

11 

1- 2 

years 

11 

2- .t 

years 

6 

.*5- 4 

years 

4 

4- 5 

years 

2 

5- G 

years 

8 

6- 7 

years 

o 

o 

7- 8 

years 

o 

o 

S- 9 

years 

1 

9-10 

years 

- 

10-11 

years 

o 

o 

11-12 

years 

- 

12-18 

years 

- 

13-14 

years 

o 

o 

Total 

55 


Table II shows the number of follow-up observations made in each 
age gToup and the number with systolic pressures of 140 mm. or more 
in the respective age groups. Thus, out of the 55 observations made 
at varying ages following the pregnancy in wliich eclampsia occurred, 
11 were found to have a systolic pressure of at least 140 mm. It is 
difficult to obtain a series of observations to use as controls which are 
not selected in one form or another. Comparison is made in Table II 
with observations made by Sailer® on women attending the outpatient 
clinic in Kiel, Germany; with Wetherby’s" data for Avomen in the Min- 
neapolis outpatient clinic; with blood pressure readings made during a 
nutritional study on a sample of the women living in Wilson County, 
Tennessee; and with observations before the third trimester on a group 
of presumably normal obstetric patients Avho returned to the outpatient 
service of Vanderbilt University Hospital Avith subsequent pregnancies. 

For each of the four control groups, the percentage of observations 
shoAving a systolic pressure of 140 mm. or more Avas computed for each 
age group. These percentages Avere then applied to the number of ob- 
servations in that age group of Avomen Avho had had eclampsia. This 
yielded the number of observations Avhich Avould be expected to have a 
systolic pressure of 140 mm. or more in each age group if the incidence 
of hypertension in the eclamptic group Avere the same as in each of the 
control groups. These expected Amines and their totals for all ages are 
shoAvn in Table II. 

Thus it is seen that if the incidence of hypertension in the post- 
eclamptic group Avere the same as found in Sailer’s and Wetherby’s 
outpatient clinics 10 and 9 cases of hypertension, respectively, Avould 
be expected for the group as a aa’IioIc. The number observed (11) Avas 
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Table II. Cojipakison of Observed and Expected Number of Women at 
Certain Ages With Systolic Pressures of 140 mji. or More 



observed data 

NUMBER OF CASES EXPECTED IP THE INCIDENCE WERE 





THE SAME AS IN 


age 

TOTAL OB- 

observa- 

SALLER 'S 

wetherby 'S 


WOMEN 

TIONS 

OUTPT. 

WILSON CO. 

WITH 


SERVATIONS 

140 MM. 

OK JIOKE 

OUTPT. 

CLINIC 

POPULATION 

NORMAL 

PREG. 

iO 

15-19 

2 

— 

— 

- 


- 

20-24 

16 

1 

2 

j * 2 

— 

i • ' 

25-29 

12 

— 

2 

1 

30-34 

9 

3 

1 


2 

1 • ' 

35-39 

9 

1 

2 

1 ^ 

2 

40-44 

4 

3 

1 


1 


45-49 

1 

1 

1 

1 * 3 

- 


50-54 

2 

2 

1 

1 

1 


Total 

55 

11 

10 

9 

7 


Number of eases in control group 

1,270 

2,695 

224 

170 


*Ten-year age period. 


practically the same. It must be remembered, however, that there is a 
tendency for observations in outpatient clinics to be selected for rela- 
tively high blood pressures. 

When comparison is made with the Wilson County population group 
it is seen that the incidence of hypertension among the post-eclamptics 
is slightly higher than would be expected; the comparable figures being 
11 for the post-eclamptic group and 7 for the sample of Wilson Count} 
population. The difference, however, might very well arise solel}’ as a 
matter of chance, and further observations are needed before one ma} 
say that the incidence of subsequent hypertension is greater among 
women who have had eclampsia than among tlie population in general. 

No observations were made above the age of thirty-nine in the group 
of women with normal pregnancies. FNe observations of 140 mni. 
systolic pressure or higher were observed in the comparable age groups, 
whereas only two would be expected. Here, however, the selection pies 
ent in the control group is in the direction of low blood pressures. These 
findings are presented merely to obtain some idea of the relative position 
of readings on a group of ivomen who have had eclampsia when com 
pared with four groups such as those indicated. 

Comparison of the incidence of diastolic pressures of 90 mm. oi moie 
between the post-eclamptic and the control groups is shown in a ) 
III. In general, the findings ax'e the same as were noted f oi s} s o i 
pressures. 

Urine examination at the time of follow-up showed at least a 
plus proteinuria in only 2 of the 55 observations. 

In addition to information obtained at the time of the 
amination on the above 30 patients, it was possible to contact ® 
patients by letter with regard to their subsequent pregnancies. ^ ^ = 

these 39 patients, a total of 32 pregnancies were reported following 
pregnancy in which eclampsia occurred. There was no lecuiien 
eclampsia in any of these later pregnancies. 
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Table III. Comparison of Observed and Expected Number op Women at 
Certain Ages With Diastolic Pressures of 90 mm. or More 



OBSERVED BATA 

NUMBER OP CASES EXPECTED IP THE INCIDENCE WERE 
THE SAME AS IN 

AGE 

total OB- 

OBSERVA- 

TIONS 

saller’s 

IVETHERBY 'S 

WILSON 

WOJlEN 

WITH 


servations 

90 MM. 

OR MORE 

OUTPT. 

CLINIC 

OUTPT. 

CLINIC 

CO. 

POPULATION 

NORXIAL 

PREG. 

15-19 

2 

— 

— 

— 

- 

— 

20-24 

25-29 

16 

12 

2 

1 

3 

3 

i" ^ 

2 


30-34 

9 

2 

2 

!• ^ 

1 


35-39 

9 

3 

2 

2 

1 " 

40-44 

4 

3 

1 


1 


45-49 

1 






50-54 

2 

1 

1 

1 

1 


Total 

55 

12 

12 

11 

7 


JN umber of cases in control group 

1,261 

2,695 

224 

170 


•Ten-year age period. 


DISCUSSION AND SUMMARY 

In the last fourteen years 75 eases of eclampsia have been diagnosed 
in the Vanderbilt University Hospital. Forty-nine of these patients 
were primiparas and 26 were multiparas. 

The immediate maternal mortalitj' was 13.3 per cent. None of the 
patients who died had had any prenatal care, a fact tending to empha- 
size again the findings of other investigators that the earlier the disease 
is treated, the better the prognosis. Only one of the 65 individuals 
discharged from the hospital is known to have died. This individual 
was fifty years of age at the time of death, Avhich occurred ten years 
after an attack of eclampsia. 

In order to study the question of whether or not an unduly high 
proportion of women develop hypertension after having had an attack 
of eclampsia an attempt was made to follow up the patients studied. 
A total of 55 observations was made on 30 individuals. While the 
length of follow-up ranged from six months to thirteen years, half of 
the observations were made nuthin three years. Because of the rela- 
tively small number of cases and because of the short length of follow- 
up, the present discussion should be considered a preliminary report. 

The number of eases of hypertension which developed among the 
post-eclamptic patients was compared with observations made on the 
blood pressure of women attending outpatient clinics in Kiel, Germany, 
m Minneapolis, ivith observations made on a sample of the ivomen liv- 
ing in Wilson County, Tennessee, and ivith readings before the third 
trimester on a group of women who returned to the obstetric outpatient 
service of tlie Vanderbilt University Hospital after having had a normal 
Pi'egnaney. 

In general, the evidence in this study does not indicate that individ- 
uals who have had attacks of eclampsia develop hypertension in any 
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undue proportion; liowever, further observations are required before 
any definite conclusion may be reached. 

It should be pointed out that even if a high . relationship is shown 
it does not necessarily mean an etiologic relationship. The very nature 
of eclampsia is sucii that one would suspect that its severe strain on 
the cardiovascular system might not only bring out a latent but even 
initiate hypertensive vascular disease. 

Dieckmann and Brown^ have summarized the literature on this sub- 
ject. They find an average incidence of 27 per cent hypertension and 
19 per cent chronic nephritis subsequent to attacks of eclampsia. In 
making comparisons, recognition should he taken of the possible lack 
of conformity in making the diagnosis of hypertension and chronic 
nephritis. Not all authors make a distinction between hypertensive 
vascular disease, vascular nephritis, and glomerulonephritis. One should 
also take account of the length of time over which the patients have been 
followed. 

Teel and Reid^^ reported that a follow-up examination of patients 
who had had eclampsia showed an incidence of hypertension among all 
cases of 27.5 per cent. After 7.6 years, however, in the group knovm 
to have had normal blood pressure and urine previous to the pregnancy 
with eclampsia, the incidence was only 10.3 per cent. They found a 
higher incidence of hypertension in the nonconvulsive, mild toxemias 
than in eclampsias, and stated that “the commonly held viewpoint that 
eclampsia frequently causes permanent and progressive vascular or 
renal damage is not substantiated by our data.” 

There were no cases of chronic glomerulonephritis in our follow-up 
group and in none of the 32 subsequent pregnancies was there any re- 
currence of eclampsia. This finding supports the view of Dieckmann 
that the incidence of recurrence is inconsiderable. 

The solution of as complex a problem as eclampsia requires the inte- 
gration of a large number of laboratory, clinical, and epidemiologic 
observations. Adequate controls will need to be established and follow- 
up will require a sufficiently long time to allow full observation of aftei- 
effects. It is Imped that it wall be iiossible to continue the present studj 
to fulfill these requirements. 
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DISCUSSION 

DE. 0. EAYMOND MAYS, Shkevepout, La. — We have an abundance of eclamp- 
tic material at Shreveport Charity Hospital. The patients come in gi'eat part from 
the surrounding countryside, and we, therefore, have little opportunity to observe 
their subsequent status. They are invariably without prenatal care and their 
previous vascular liistory is not often available. However, from returning patients, 
the few followed in the city welfare clinics, private cases, and frequent conferences 
with the pathologist and medical staff, we have formulated some ideas about the 
immediate and remote welfare of the eclamptic mother and her fetus. 

The immediate mortality of the mother is augmented by her age, the degree 
and duration of hypertension, delay in time of treatment after the onset of the 
disease, the number of fits, pre-existing vascular or renal damage, and oversedation. 
We feel that we have sacrificed some eases in the past bj^ rigid adherence to a 
nonoperative policy and have recently adopted the policy of cesarean delivery in 
fulminating cases, and in patients who become worse after twenty -four to forty- 
eight hours of medical treatment, especially if a tedious labor is in prospect. 

The fetal mortality is increased by the same factors that augment maternal 
mortality plus prematurity and the lapse of more than forty-eight hours from the 
time of the onset of the eclampsia to the delivery. 

As for the latent effects of eclampsia, a few will be found to have subsequent 
hypertension because of the pre-existence of pyelonephritis, polycystic kidneys, and 
glomerulonephritis. A larger number wdll have had pre-existing essential hjq^er- 
tension. 

As for the hypertensive states acquired during the pregnancy, we recognize that 
they conform roughly to two types, one slowly progressive with little edema, little 
albuminuria and few symptoms, the other with rapidly mounting pressure, water 
retention, early symptoms, and a very labile blood pressure. Eclampsia is more 
common in the latter group, but the former not infrequently become suddenly w’orse 
and have unpredicted eclamp.sia. In either group, if the blood pressure w’as normal 
before pregnancy, we classify them as pre-eclampsia. They are regarded patho- 
logically and possibly etiologically as eclampsia, though they are not manifestly 
such. 

Wc feel that there is no reason to re-classify these obstetric diagnoses because 
of persistence of hypertension after the pregnancy. It is our opinion that both 
groups are made up of wmmen who by heritage have the nervous, endocrine, and 
vascular background that makes them subject to development of vascular or vascular- 
renal disease. Without delving precariously into tlie etiologj' of pre-eclampsia, we 
surmise that pregnane}^ toxemia results from the liberation of angiotoxic or 
angmtonic materials by the kidney, placenta, or both, or, that pregnancy depresses 
the organism’s ability to inactivate these materials. In any event, the development 
of toxemia is enhanced by pre-existing vasolability or latent hjqjertension. 

The persistence of hypertension after all toxemias of pregnancy is at the rate 
of 10 or oO per cent and after those having eclamptic convulsions is probably 15 
or 20 per cent. In either of the above groups, the persistence of hypertension 
IS determined bj- the pre-eclamptic course and not by the eclamptic outbreak itself. 
There are many factors in the prenatal course that predetermine the ultunate 
'ascular status, such as age at the eclamptic attack and age at follow-up periods, 
complicating pyelonephritis, family history of hypertensive disease, etc., but the 
two most important factors seem to be the duration and height of the pre-existing 
hlood pressure and the added assault of a subsequent toxemia. The added hyper- 
tension after the second toxemia is unrelated to the occurrence of convulsions and 
IS in proportion to the duration and intensity of the toxemia and to the immeus- 
ur.able underlying vascular labilitj-. 
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I infer that the 32 pregnancies among the 9 patients having subsequent preg- 
nancies in Dr. McClellan’s series were not among those available for follow-up 
study, and that he does not know whether or not they had nonconvulsive hyperten- 
sion with the succeeding pregnancy or hypertension after their subsequent preg- 
nancies. Chesley and Somers’ recent survey of the sequelae of eclamptic women 
at the Margaret Hague Maternity shows a relatively increased incidence of hyper- 
tension over Wetherby’s and Sailer’s gi'oups similar to that sho^vn by Dr. Mc- 
Clellan’s cases over the "Wilson County control groups. 

All in all, we feel that the future medical welfare of patients who have had 
eclampsia is not bad provided it was not preceded by prolonged hypertension, but 
that future pregnancy is fraught with danger of recurrence of toxemia that will 
result in permanent hypertension unless it is brought under prompt control by 
medical management or termination of the second toxic pregnancy. If the recur- 
rent toxemia is severe or long standing, we perform puerperal sterilization on the 
patient. If the previous course is unknown and the present blood pressure is not 
severely elevated, the Iieart not enlarged, the urine well concentrated, the eye 
grounds relatively normal, we liave her return at three months for further study. 
We see no reason to subject any hypertensive woman who already has two or three 
babies to the hazardous test of future pregnane}’, notwithstanding the exceptional 
case that stands recurrent toxemia well. 

Dr. McClellan’s contribution indicates that the subsequent welfare of the 
eclamptic woman is not as bad as some of us had thought, but I do not think he 
intends to convey the idea tliat we are yet in a position to assume a cavalier atti- 
tude toward tlie future cardiovascular renal welfare of the eclamptic woman. 

DE. E. E. AENELL, New' Oueeans, La.— Among the 24,205 obstetric admissions 
to the New’ Orleans Cliarity Hospital during the iive-j'ear period ending Jan. 1, 
1941, there were 220 cases of eclampsia, an incidence of 0.90 per cent. In 4 of 
the patients w’ith eclampsia, convulsions had been present in a previous pregnancy, 
a recurrence incidence of 1.8 per cent. Prom these gross statistics it would appear 
that a patient with a history of eclampsia is twice as likely to have eclampsia in a 
subsequent pregnancy as one whose obstetric history is normal. 

In an attempt to determine the late effects of eclampsia and to evaluate the 
medical and obstetric future of these eases, 30 patients with a history of eclampsia, 
one to five years previously, were admitted to the hospital for study. Numerous 
examinations and tests were made in each instance, including complete physical 
examination, urinalysis, urea clearance, blood chemistry, vasomotor lability, eye 
grounds, electrocardiogram, and liver function. Except in one case all were norma . 
Tills patient exhibited an elevated blood pressure and apparently had an essentia 
hypertension. 

We are in agreement with the essayist that demonstrable cardiovascular renal 
effects following eclampsia are relativel}' rare. Furthermore, if they do occur, 
patient may have had an encephalopathy due to hypertensive or renal disease as 
the basis for the convulsions rather than a specific eclampsia. We are o 
opinion that this occurs not infrequently. 

DE. E. L. KING, New Orleans, La.— I believe wm might estimate the 
of damage that has been done by the eclampsia if we could get a historj o ‘ 
patient for two or three years before the pregnancy that would tell w le lor 
is any underlying faetor that might induce the eclampsia. It is evi en la ^ 

100 per cent eclampsia developing in a healthy patient very se om 
permanent lesion. 

Another question in this connection is what are we to tell patients 
future pregnancy. I have known instances where patients who la 



MC CLELLAN ET AL. ; ECLAISIPSIA 


501 


liave been warned never again to become pregnant. This is unnecessary, and keeps 
the patient in a state of worry for fear of possible pregnancy. I think, however, 
we should warn these patients not to become pregnant too soon, for it takes a 
long time to get over the damage. 

I have one patient, treated a good many years ago in her first eclamptic attack, 
whom we warned to wait reasonable time before becoming pregnant again. She 
disregarded the warning and inside of four months she was again pregnant. She 
developed a mild attack of eclampsia within the year. After that she listened to 
reason and waited four or five years, and went through her third pregnancy success- 
fully, and then after four or five years went through another. She has a hyper- 
tension of 240 to 245 sj'stolic at present, so that she does have damage as the 
result of two attacks of eclampsia. 

DE. GEOEGE KAMPEEMAN, Detroit, Micii. — We use the term eclampsia 
rather looselj’. In a discussion like this we should not speak of eclampsia as being 
synonymous with toxemia, but rather we should consider eclampsia as being a 
specific type of toxemia, the chief characteristic of which is that it is a condition 
which does not exist prior to the particular pregnancy but develops during the 
pregnancy. The question is whether such a condition is likely to have late cardio- 
vascular and renal sequelae. Of course it is reasonable to expect that other types 
of toxemia which antedate the pregnancy should persist after the pregnancy is 
terminated. 

In the early Williams’ te.xtbooks, the opinion was expressed that an attack of 
eclampsia might cause an immunity. It seems to me that this earlier view is 
definitely challenged by the work of Peckham who found that a surprising number 
of eclamptic patients later on showed evidences of renal disease. My belief is that 
eclampsia is not as innocuous as far as late sequelae are concerned as we formerly 
thought it was. 

DE. McClellan (dosing). — -The statements of the patients who were con- 
tacted bj' letter are the only source of information we have regarding their condi- 
tion. Their specific reference to the absence of recurrence of convulsions can be 
relied on, I am sure. This fact, along with our observations of patients seen in 
pregnancies subsequent to the one in which eclampsia occurred, I believe, makes the 
statement regarding recurrence of eclampsia reliable. 

I quite agree that one should not tell these patients that they should never 
become pregnant again or that it will be all right to conceive again. They should 
be followed for a year with frequent blood pressure readings and urinalj'ses and 
then advised either against pregnancy or that they might again become pregnant 
in two or three years. 

I would like to emphasize again the importance of differentiating hypertensive 
vascular disease, vascular nephritis, and glomerulonephritis. Beferenee was made 
to Peckham ’s series in which a certain percentage of post-eclamptics had chronic 
nephritis. The above differentiation was not made, and unless it is, the figures 
reported are misleading. 



DIAPHRAGMATIC HERNIA IN THE NEWBORN INFANT* 


John A. Haugen, M.D., and C. J. Ehrenberg, M.D., 
Minneapolis, Minn. 

(From the Department of Ohxtctrics and Gynecology, University of itinnesota) 


I NTERFERENCE with the cstabli.shmeDt of normal respiration in the 
newborn should evoke the interest of tlie obstetrician, even though 
the ultimate responsibility for care and treatment may properly belong 
in other divisions of medical practice. All entities causing newborn 
respiratory embarrassment are, therefore, obstetric problems. 

Respiratory difficulties of central nervous system origin, such as 
from intracranial hemorrhage and from obstetric analgesics and anes- 
thetics, have received much attention. Recently our attention has been 
called to respiratory difficulties which result from abnormalities in the 
chest cavities themselves. An example of this is the report, in 1939, by 
DeCosta describing and reviewung spontaneous pneumothorax in the 
newborn, emphasizing that early recognition and Immediate treatment 
will save many of the infants so affected. 

The recent occurrence of two cases of congenital diaphragmatic hernia 
in the newborn infant, precipitated a revie-w of the subject. This con- 
dition was formerly considered to be extremely rare and until 1935 was 
thought to be unamenable to treatment. It is in realitj’’ not rare, and, 
furthermore, can be treated surgically w'ith more than a 60 per cent 
recovery. 


Case 1. — The infant was a 3,400 gram female born at term after a 
labor of four and one-half hours. The mother Avas a primigTavida, age 
28 years. There was no history of congenital defect in either paren . 
The infant breathed spontaneously and cried lustily. She Avas t^ken o 
breast five times the folloAving day and nursed Avell each time. ^ 
baby’s progress continued uneventfully until her fourth day ot i ) 
Avhen, after a breast feeding, she became cyanotic. _ This lasted ‘ 
feAv minutes. FolloAAung the next feeding the cyanosis became so se 
that oxygen Avas administered. The attending resident pedia iis 
ported the attack to be so severe that he thought the infant aa'ou : 

Upright position and oxygen Avere continued. Examination s 1 , 

that the heart Avas pushed to the right and no breath sounds Avei ^ 
in the left chest. An x-ray revealed a left diaphragmatic „ 

the ninth day, a laparotomy Avas performed. The entire _sma ^ 
and the spleen Avere in the left chest cavity. These Iful 

placed in the abdomen and the defect closed. She made ^n „gjity 
recovery and Avas discharged on the tAventy-ninth daj' o ’ 
days postoperatiA’ely. The infant’s deAmlopment has con in 

‘Read at the Thirteenth Annual Meeting of the Central Assocmtion of 
cians and Gynecologists, New Orleans, La., October . t . 
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Case 2. — A full-term male infant, weighing 2,800 Gm., was delivered 
by low forceps after rotation of the occiput from a posterior position 
to the anterior. Labor lasted but four hours. The mother was a 



Case 1. X-ray film, taken preoperatively, showing left diaphragmatic hernia 
with intestinal tract in the left chest cavity, and the mediastinum displaced to right. 



'• — Case 1. Eleven davs postoperative, showing diaphragm intact, media.stinuni 
returning to center, and with the left lung partially expanded. 


-'9-year-old primigravida. Both mother and father had a negative liis- 
lory for congenital defects. The child gave a single weak cry which 
^vas followed by cyanosis and labored grunting respirations. Tlie larynx 
■"■as visualized with a directoscope and the air passage proved to be 
clear. Oxygen was administered, which relieved the cyanosis somewhat. 



504 


AlilERlCAN JOURNAL. OF OBSTETRICS AND GYNECOLOGY 


Bi-eatli sounds Avere absent in the right chest and the mediastinum jvas 
found to be displaced to the left. An x-ray revealed a diaphragmatic 
hernia on the right side. The infant’s condition became progressively 




Fig. 4 . — Case 1. One month postoperative. Complete cure. 


Avorse. Approximatelj’' six hours after birth, the abdomen Avas , 
through a right reetus incision. Nearly the entire gastrouitestmal_ i 
and about half of the liver was in the right chest eavitj". These vi.sc 
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were replaced in the abdomen and the large defect was closed with inter- 
rupted chromic catgut sutures. The child died while the abdominal 
wall was being closed. 

A re^dew of the literature reveals a distinct change in thought regard- 
ing the incidence and surgical treatment of this condition. 

Vannesson, in 1912, reported 34 cases in the newborn, all discovered 
at autopsy. He stated that the prognosis was grave and that no treat- 
ment had been devised. 

In 1914, Broca described the condition accurately. He stated that 
nearly all eases were discovered at autopsy, and he gave the operative 
mortality as 90 per cent. 

In Abt’s text on Pediatrics, Richter made the statement that con- 
genital large hernias, present from birth, offer little opportunity for 
surgical treatment. 

In 1934, Tremolieres stated that the large congenital diaphragmatic 
hernias are not amenable to surgical treatment. 

Griffith and Mitchell, in 1927, devoted but two paragraphs to the 
subject with the conclusion that the condition is rare. They stated that 
spgery is indicated only when obstruction occurs and that it is not 
likely to be of any avail. 

Woolsey, in 1927, was one of the earlier writers to express a change 
in viewpoint. He collected 106 cases from the literature. In his entire 
group there was a 71 per cent mortality. It is of interest that he stated 
that had. an early diagnosis been made and operation performed, this 
figure might have been markedly reduced. 

Truesdale, in 1935, collected 303 cases in infants and children. Forty- 
four had been operated upon, 24 successfully and 20 with fatal termina- 
tion, a mortality rate of 45.5 per cent. This is quite a different result 
than was described by the earlier writers. 

Truesdale ’s own series of congenital diaphragmatic hernias totaled 
10 cases, all of which he operated upon with but one death. One patient 
was operated upon three times for recurrences, so his operative mor- 
tality was only 7.7 per cent. 

Truesdale strongly advocated that operation should be done in the 
early weeks or months of life. 

Wyatt recently reported three patients operated upon in the immedi- 
ate neonatal period, two of whom survived. His conclusion was that if 
we expect to reduce the mortality of congenital diaphragmatic hernia, 
tlie infants must be operated upon in the first hours or da 3 ’'s of life. 

INCIDENCE 

In a series of 5,269 autopsies on stillbirths and infants up to one jmar 
of age, from the Department of Pathologj’- at the University of Minne- 
sota, there were 38 diaphragmatic hernias, or one in 139 autopsies in this 
age group. 

The Chicago Lving-in Hospital has a series of 1,700 infants and 
fetuses born with malformations. Potter states that there were 70 
t iaphragniatic hernias in this group. It is of interest that 53 of these 
infants were liveborn and 17 stillborn. Ten of these 70 infants were 
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born at Ljing-in Hospital. These ten were from a period covering 
21,000 deliveries. During most of the years of this period about 95 
per cent of the dead babies were autopsied. Consequently, one might 
assume that these ten are practically all that occurred among infants 
born at Lying-in Hospital during this time. 

These two series indicate that this condition should not be considered 
a medical oddity. 

Diagnosis . — The obstetrician’s main concern .is with symptoms and 
signs that occur immediately or in the first few hours after birth. Final 
diagnosis can be made with ease by x-ray. However, certain signs and 
symptoms are frequently present which make a clinical diagnosis pos- 
sible. There is no interference with the mechanism with initiates respira- 
tory attempts; consequently, these babies, in the absence of other ab- 
normalities, will make their initial respiratory attempts normally and 
promptly. A characteristic single weak cry followed by cyanosis is 
described by Greenwald and Steiner. This is followed by commlsive 
attempts at respiration, bringing into play all of the auxiliary muscles. 
Displacement of the mediastinum away from the affected side with 
change in percussion note and absence of breath sounds is the rule. 
Occasionally, gurgling sounds can be asucultated over the thorax due to 
the presence of intestines in the chest cavity. Our second case presented 
this entire picture. 

Other newborn infants ap])ear normal until they attempt to nurse. 
This procedure usually iirecipitates respiratory embarrassment with 
cyanosis. Our first infant nursed apparently without difficulty for a 
few times. However, on the fourth day, after obtaining some milk by 
nursing, it became markedly cyanotic. 

Whether the condition becomes manifest at the original respiratory 
efforts or whether it follows ingestion of food, cyanosis and grunting 
labored respirations appear. Physical examination of the chest will 
disclose the above signs and the diagnosis can be immediately proved by 
x-ray. 


SUMMARY AND CONCLUSIONS 

1. A review of the literature reveals that congenital diaphragmatic 
hernia, formerly thought to be rare, is actually not rare. 

2. Until 1935, treatment was generally considered to be useless. Since 
that time more than 60 per cent recovery has been reported as a lesult 
of adequate surgical interference. Thus early diagnosis and immediate 
treatment becomes imperative. 

3. Two cases of congenital diaphragmatic hexmia are reported. 

TVe wish to express our thanks to Dr. O. S. Wyatt, wlio opeiated upon ho 
fants, for permission to include his findings in this report. 



HAUGEN AND EHRENBERG : DIAPHRAGMATIC HERNIA IN NEWBORN 507 


REFERENCES 

Broca, A.: Les Maladies des Enfants, Paris, 1914. 

DeCosta, Edwin J. ; Am. J. Obst. & Gynec. 39: 578, 1940. 

Greenwald, Harry M., and Steiner, Morris: Am. J. Dis. Child. 38: ,361, 1929. 
Griffith, J. P. C., and Mitchell, A. G. : The Disease of Infants and Children, Phila- 
delphia, 1927, W. B. Saunders Company. 

Grulee, C. J. : Internat. Clin. 25: 100, 1915. 

Harrington, S. W.: J. A. M. A. 101: 987, 1933. 

Potter, Edith L. ; Personal communication. 

Richter, H. M. : Pediatrics, ed. I. A. Abt., Philadelphia, 1927, W. B. Saunders Com- 
pany. 

Tremolieres, P., Tardieu, A., and Caquot, G. : Arch. d. mal. de Papp. digestif. 24: 
449, 1934. 

Truesdale, Philemon E.: New England J. Med. 213: 1159, 1935. 

Vannesson, A.: Thesis, Paris, 1912. 

Woolsey, J. H. ; Section on Surgery, General and Ab<lominal, A. M. A., p. 204, 1927. 
Wyatt, 0. S.: Journal-Lancet 41: 164, 1941. 

DISCUSSION 

DR. J. C. LITZENBERG, Mikneapolis, Minn. — In the University Hospital Clinic 
we have had two instances of diaphragmatic hernia. Neither were recognized and 
both hnally were diagnosed only at autopsy. In each case the obstetrician and the 
chief of the department of pediatrics tried to make a diagnosis. 

As I get older I am impressed with the many things tliat we used to consider 
undiagnosable and certainly uncontrollable, but which are now detectable by the 
recently discovered clinical signs, like those described by Drs. Haugen and Ehren- 
berg. In these two cases which we had, if these facts that they have brought out 
had been known, we would certainly have suspected diaphragmatic hernia. 

DR. PHILIP P. SCHNEIDER, Evanston, III. — The conditions described in this 
paper are encountered sufficiently infrequently so that I should like to include one 
case which came to my attention twenty years ago at the Evanston Hospital. Al- 
though the heart beat was present for some time after delivery, the apex beat was 
located to the right of the midline and respirations could not be induced. No au- 
topsy was permitted, but x-ray of the chest revealed the left chest cavity completely 
filled with intestines, and the mediastinum displaced almost to the midline with 
apparent absence of the entire diaphragm on the left side. The x-ray findings in 
this particular instance, even though death had occurred, were of considerable sig- 
nificance. 

dr. HAUGEN (closing). — The point regarding the frequency of multiple con- 
genital defects is well taken. Fortunately in these two cases there were no other 
defects present. 



PREGNANCY IN THE SYPHILITIC MOTHER 

A Study op 935 Pregnancies at the Cook County HospitaC' 

S. J. Benensohn, M.D., Cehcago, III 

(From the Department of Obstetrics, Cooh County Hospital and the University of 

Illinois, College of Medicine) 


'y E bad results for a pregnancy occurring in a syphilitic mother are 
well known. That these ill effects can be prevented by careful pre- 
natal therapeutic procedures has been established beyond^ a question of 
a doubt. It is the purpose of this essay to present the results of therapy 
in a large series of cases from the Cook County Hospital obstetric de- 
partment. In 1937 the writer, in collaboration with Dr. Hillis," pre- 
sented a review of a series of 418 eases, part of which has been in- 
corporated in this study which, together witli the 517 cases observed 
since the first series, create a total of 935 eases. 


With the advent of syphilis control programs, congenital syphilis 
should practically disappear within one or two generations. The acme 
of antisyphilitic legislation has been attained in Denmark® where anti- 
syphilitic legislation has been in effect since 1790. Following World 
War I in 1919, the number of new cases reported each year in Copen- 
hagen had di’opped from 3,000 in 1919 to less than 200 in 1933. Con- 
genital syphilis naturally was proportionately infrequent. 


RESULTS OF SEROLOGIC REACTIONS 

At the Cook County Hospital prenatal clinic, all expectant mothers 
have had routine blood serologic examinations since 1929. The routine 
required that a patient with a positive serology reaction have a repeat 
test. If a weak reaction was noted, a provocative test was performed 
before therapy was instituted. The results of an earlier studj"^ revealed 
a degree of variation of opinion as to the dependability of the serologj" 
reactions in pregnancy. 

Nakayama® after exhaustive studies in pregnant mothers concluded 
that the blood serology reaction was of very little value in the diagnosis 
of syphilis. He was of the opinion that the parturient function creates 
a change in the reactive substance. Wile and Shaw* believed that false 
positive reactions in pregnancy were negligible. Lawrence® investigated 
the clinical significance of 839 incomplete Wassermann reactions and 
foiuid clinical symptoms in 70 of 250 cases with weak positive reactions. 
Spiegler,® on examination of 6,580 pregnant women, found that non- 
specific reactions (false positive®) occur in pregnancy no more fre- 

*^resented at the regular meeting of the Chicago Gynecological Society, October 
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quently than in the nonpregnaiit state. During the past five years at 
the clinic of the Cook County Hospital as much significance has been 
attached to a ■weak serologic reaction as to the complete reaction. 

Each patient was interviewed carefully for a history suggestive of 
syphilis and attempts ivere made to obtain a report on the husband’s 
Wassermann reaction. A previous survey had disclosed that among 
pregnant patients who had weakly positive reactions and Avere not 
treated, 3.5 per cent of these pregnancies resulted in syphilitic complica- 
tions. This led to a careful search for other evidence of syphilis, such as 
the husband’s Wassermann reaction, history of secondary lesions, pre- 
vious stillbirths, premature labor and late abortions. When a suggestive 
history Avas obtained, therapy Avas instituted, despite the realization that 
an occasional patient Avonld he treated unnecessarily. 

Table I. Result of Serology Tests (AVassermann and Kahn) 

A Comparison of Reactions During Pregnancy and at Six "Weeks Post Partum in 

177 Cases 

(All new cases without prcA’ious therapy) 

Series 1, Reaction weak or negative during pregnancies but strongly positive 


at 6 -weeks post partum, despite therapy 29 

Series 2. Reaction strong in pregnancy but negative or weak post partum 40 

Series 3. Reaction strong during pregnancy and post partum 86 

Series 4. Reaction weak during pregnancy and post partum 22 


Total 177 


Table I reveals a survey of the intensity of serologic reactions in 177 
cases. All tests Avere made at the Chicago Board of Health laboratories 
and included both Wassermann and Kahn reactions. The 177 patients 
had receiAmd no treatment prior to the pregnancy, and received a min- 
imum of fiAm to a maximum of tAventy treatments before deliAmry. 
The inconsistency of the results as disclosed in Table I corroborates the 
belief that Aveak serologic reactions during pregnancy must recewe the 
same degree of importance as the stronger complement fixations. 

INCIDENCE 

Estimates of the incidence of syphilis among prenatal patients Amry. 
Reports from clinics among the colored in the south have reA^ealed ui- 
cidcnces as high as 30 per cent Avith variations to 3 and 5 per cent in 
other parts of the country. Witli an increase in legislative and ednca- 


TaBLE II. IxciDENCE OF SYPHILIS AMONG PrEN.VTAL PATIENTS BASED ON SeROLOGY 

Reactions 


YFAK 

TOTAL 

PATIENTS 

SYPHILITIC 

INCIDENCE 

1932-1936 

1940 to 

10,016 

418 

4.17% 

1, 1941 

3,325 

125 

3.76% 
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tional programs, the incidence should gradually decline.- The results 
of such programs have already brought a reduction in the clinic at the 
Cook County Hospital. 

^ Table II reveals a 9.8 per cent reduction in the incidence after an 
interval of four years. 

This reduction in incidence is all the more striking since many pa- 
tients are now being referred to the clinic from other agencies for 
therapy and delivery after the diagnosis has been made. 


MODE OP INFECTION 

The mechanism by which the fetus becomes infected is not clearly 
understood since it is po.ssible for a syphilitic mother to give birth to a 
nonsyphilitic infant. Twenty-three of 50 untreated mothers in this 
senes and 26 of TO in the previous series gave birth to nonsypliilitic 
infants. With the advent of the Wassermann reaction, older concepts of 
the transmission of the infection have been discarded. ProfHa’s laiv 
and Colic’s law are no longer tenable. 

Cooke presents a logical and plausible explanation which our experi- 
tended to confirm. Cooke is of the opinion that when the initial 
mtection occurs during pregnancy the extensive spirochetemia occurring 
during the primary and secondary stages of the disease always infects 
the placenta and then the fetus. However, since the infection has passed 
the Mute stage in^ most pregnant mothers, the infant may not be in- 
fected. Transmission is dependent upon active spirochetes in the blood 
stream and, therefore, Cooke believes that transient periods of spiro- 
chetemia occur in eases of latent syphilis and that these periods of 
spirochetemia become less frecpient as time passes pn. If a pei’iod of 
spirochetemia occurs during pregnancy, then the fetus becomes infected, 
it IS interesting that many syphilitic mothers have never had clinical 
manifestations of the disease and give no suggestive history. Cooke sug- 
gests that such a patient maj”^ acquire the infection from her husband 
long after he has received his initial infection and that the spirochete 
lies dormant in the testicle and is transmitted to the mother by means 
of the semen. Entering the mother in a dormant state, the spirochete, 
does not produce the active manifestations of the primary or secondary 
stage, but remains dormant in some organ in a latent or attenuated 
state. The chances of transmission from mother to infant have been 
quoted as from 100 per cent to 50 per cent. 

Since it is impossible to predict when a period of spirochetemia will 
occur during a given pregnancy, the object of therapy should be toward 
maintaining an adequate amount of germicidal agent in the blood stream 
at all times throughout the duration of the pregnancy. Patients with 
longstanding untieated syphilis stand a better chance of giving birth to 
a iions.yphilitie infant than do patients with a recent sj^philis. Also 
patients who acquire primary lesions during later months of pregnancy 
may not necessarily have the .syphilis transmitted to the fetus, and 
patients with secondary lesions untreated should have almost 100 per 
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cent transmission to the pregnancy. Third generation syphilis should 
be rare, if a possibility at all. 

TREATMENT 

Following a diagnosis of syphilis, the patient is instructed to report 
to the antisyphilitic clinic once per week throughout the pregnancy. 
In addition to the routine prenatal management they are given in- 
tensive antisyphilitic therapy consisting of the administration of 0.6 Gm. 
of neoarsphenamine inti'avenously and 0.13 Gm. of bismuth salicylate 
intramuscularly every week until delivery. In selected eases, because of 
technical difficulties, 0.2 Gm. of bismarsen is administered intramuscu- 
larly as a substitute. There are no rest intervals during the prenatal 
period. This plan of management is carried out with the advice and 
cooperation of the department of dermatology of the hospital, and in the 
event reactions occur or there is a question of modifications or variations 
of treatment, the dermatologists are consulted. 

A ward, nursery, and delivery room separate from the remainder of 
the maternity division are set aside for the delivery of these patients. 
At the time of delivery or shortly thereafter, all infants are examined 
for evidence of syphilis. I-Iinrichsen,® in an exhaustive review on the 
interpretation of modern serology tests, mentions the conclusions of 
Roby and Lembeke that the cord Wa.ssermann reaction reflects almost 
exactly the condition of the mother’s blood at the time of labor and 
that the substance causing the positive reaction passes completely out 
of the child’s blood within two months. Since a negative cord blood 
reaction is valueless in a treated mother and a positive reaction is of no 
significance as far as the infant is concerned, the practice of routine 
cord blood reactions had been discontinued many years ago. 

All infants and stillbirths are x-rayed for evidence of syphilis of the 
long bones. Autopsied infants are examined intensively for evidence of 
syphilis, including microscopic examination of the metaphysis of long 
bones by the pathology department. If no evidence of syphilis is found, 
the patient is instructed to return to the clinic with her baby six weeks 
post partum, at which time blood specimens are obtained from both 
mother and child for serologj’ reactions. Roentgenograms of the long 
bones of the infant are taken at the six-week period and are repeated 
at three months, six montlis, and one year whenever possible. 

W at any time syphilis is suspected or diagnosed, the infant is 
I’ct erred to other agencies for therapy. The mother is offered therapy 
for one year following delivery. It is noteworthy that 17 per cent of 
all patients return pregnant again within one to two years. All patients 
before discharge are urged to resume treatment whenever they become 
Pi'cgnant. The 935 ])regnancies occuiTcd in 722 women. 
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RESULTS OF TREATMENT 

The results of therapy are divided into “failures" and “salvaged.” 
The failures include all abortions beyond the fourth mouth; premature 
labors of macerated and nonmacerated syphilitic fetuses; all stillbirths 
and neonatal deaths, and all infants who after delivery present evidence 
of congenital syphilis. Although not all of the macerated fetuses can 
be charged to syphilis, nevertheless they are considered as failures be- 
cause of the maternal syphilis. Salvaged eases include all infants fol- 
lowed for at least six weeks who do not present evidence of congenital 
syphilis. It is admitted that a few of the salvaged eases may sometime 
later in life present evidence of syphilis, but the difficulty of follow-up 
for more than one year limits the recording of such cases. 

The statistics reveal that only 39 per cent of all untreated mothers 
will have the infection transmitted to the fetus. Antis 3 'philitie therapy 
during pregiiancj', although earrjdng a failure of 6.7 per cent in the 
entire group, compares very favorablj’- with 39 per cent of syphilitic 
pregnancies in the untreated group (Table III). The total salvages in 


Table III-A. Eesults of 517 Cases of Syphilis — Treated and Untreated 

(Present Series) 


amount of treatment 


5 OR LESS 


6 to 10 

OVER 10 

NONE 

total 


213 

76 

517 

9 

91.3 

12 

94.4 

28 

63.2 

58 

-Previous 

105 

Series 

137 

70 , 

418 

9 

91.5 

o 

97.9 

30 

57.2 

54 


Live, nonsypliilitic infants 125 

Failures, including stillbirths, syphilitic 
infants, abortions 9 

Percentage salvaged 92.8 

Results of 418 Cases- 
Live, nonsyphilitic infants 
Failures, including stillbirths, 
syphilitic infants, abortions 
Percentage salvaged 


106 

12 

88.7 


Table III-B. Summary Total Cases— Both Series 


Treated cases 
Failures 

Percentage salvaged 
Untreated cases 

Failures (syphilitic pregnancies) 
Percentage 


789 

54 

93.3% 

146 

58 

61.0% 


both series are remarkably consistent. The results achieved amoUo 
the patients receiving more than ten treatments are especially no e^ 
worthy. There were 15 failures in 350 cases. Tliis will be given fuit ler 
consideration. 

Table TV demonstrates the efficiency of intensive therapy, paiticulail} 
when the parturient individual receives more than ten treatments ui 
ing pregnancjL Better results are to be expected in those patients give 
even a minimum amount of treatment than among the untreated pa^- 
tients. A comparison of both series of eases reveals conelusiv e y la i 
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Table IV. A Comparison op Results Among 608 New Cases Previously 
Untreated and 327 Old Cases Previously Treated 


New 3.54 

[ Old 163 

NUMBER OP TREATMENTS 

IB 

6-10 

10 OR I 
MORE 1 

NONE 

IB 

6-10 

10 OR 
MORE 

NONE 


New Series 


Number of cases 

Failures 

Per cent salvaged 

86 

6 

93.1 

71 

6 

91.6 

147 

11 

92.6 

50 

23 

54.0 

39 

3 

92.6 

32 

3 

90.7 

66 

1 

98.5 

26 

5 

82.0 

New 

254 





Old 

164 


number op TREATMENTS 

1-5 

6-10 

10 OR 

MORE 

NONE 

1-5 

6-10 

10 OK 
MORE 

NONE 


Old Series 


Number of cases 

63 

61 

90 

40 

43 

44 

47 

30 

Failures 

8 

3 

3 

20 

4 

5 

0 

10 

Per cent salvaged 

87.2 

95.1 

96.7 

50.0 

90.7 

88.7 

100 

66.0 


patients receiving adequate therapy, particularly in patients who have 
received treatment before pregnancy, congenital syphilis can be com- 
pletely prevented. 

In order to analyze the results of therapy, the failures were classified 
as to termination in the recent series of 517 cases. 


Table V. Summary op Failures (517 Cases in Recent Series) 



ABORTIONS 
(4 months) 

STILLBIRTHS 

NEONATAL 

DE.ATHS 

BORN ALIVE 
WITH SYPHILIS 

Untreated 

76 patients 

8 

10 

7 

3 

New patients 
treated (3541 

5 

9 

3 

2 

Old patients 1 

treated (163) 

6 

5 

0 

0 


All sj'philitic mothers whose pregnancies terminated beyond four and 
one-half months of uterine gestation in macerated fetuses in the absence 
of other maternal complications were considered as syphilitic. An aver- 
age of two treatments was given the 11 mothers whose pregnancies 
terminated in abortion. In the 9 new cases in the stillbirth group, 3 
mothers received more than 10 treatments, but in the older patients 
treated only 1 of 6 received adequate therapy. In the group of 3 neo- 
natal deaths, 1 infant weighed 2 pounds 10 ounces, the mother receiving 
only 3 treatments; the other 2 infants were over 5 pounds and in one 
instance the motlier received 10 treatments. In all eases a positive diag- 
nosis of congenital syphilis was made either pathologically, serologically 
or roentgenologically. 

In 4 of the failures the mothers received bismarsen intramuscularly 
because of technical difficulties in giving intravenous therapy. One of 
these patients received approximately 30 injections and, although born 
olive, the infant had syphilis. In the other three cases, one patient re- 
ceived 3, another 8, and the third 7 bismarsen injections. All of these 
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pregnancies terminated in stillbirths. Only 30 patients received bis- 
marsen during pregnancy and 4 failures are recorded. These cases are 
included in the tables presented and demonstrate the importance of 
intravenous tlierapy. 


FOLI.OW-Ul* AND THE DIAGNOSIS OF CONGENITAIi SYPHILIS 

As Stated previously, an attempt is made to follow infants for at least 
one year. However, since the second series of cases was begun, addi- 
tional social agencies have been available for follow-up, and thus it was 
possible to learn of nearly every case of congenital syphilis among the 
bailies delivered whose mothers failed to return them for follow-up. At 
the present writing 95 per cent of all infants delivered during the past 
year are returning to the clinic for periodic check-up. 

A positive serology reaction beyond the eightli week of life establishes 
(he diagnosis of congenital syphilis beyond a question of doubt. 

Roentgenologieally the earliest characteristic lesion seen is a syphilitic 
osteochondritis (a definitely widened epiphyseal margin and a rarefied 
submetaphyseal zone). It is this finding that has caused much confusion 
in the diagnosis of early congenital syphilis. Dr. Philip Aries'* of the 
pediatric department, after a study of 300 roentgenograms taken of in- 
fants born of syphilitic mothers at the Cook County Hospital, has helped 
clarify the value of roentgenologic manifestations in the diagnosis of 
early congenital syphilis and believes that a positive diagnosis must be 
made with extreme caution. 

With the results of therapy as shown in this paper and as reported 
from numerous otlier clinics, in the absence of positive serology in the 
infant, the attending physician should not rely in toto on x-ray findings 
and early serologj^ reactions, but should seriously consider the amount 
of therapy given the mother during pregnancy before making a diag- 
nosis of congenital syphilis. 


THIRD-GENERATION SYPHILIS 


Cases have occasionally appeared in the literature of third-generation 
syphilis. Twenty cases of known congenital syphilis were followed m 
the clinic and delivered in the hospital. Eighteen patients had receive 
therapy for various periods before pregnancy. Sixteen patients reeei%e 
adequate treatment during the present pregnancy, and 4 received in- 
adequate treatment. However, one case is of special interest. 


The patient, A. J., aged 18 jmars, colored, married one . 

previous serology tests and was seen for the first time in the fittli 
of pregnancy. She had the typical Hutchinson’s teeth and tlie 
and Wassermann reactions were 4rf positive. The mother oi tins pa 
was interviewed and it was learned that she had been marrie ' 

The patient was the child of her first manuage. Five y®^^® f 
birth of this child she was told she had syphilis and was cponnd 

months. Her first husband had also been taking “shots. er 
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Irasband had a negative Wassermann reaction. The patient Avas not 
treated during this pregnancy and gaA'e hirth to a seA^en-pound female 
AA'hich to the present time has heen serologically and roentgenologieally 
negative. It Avould have heen surprising if the infant had had syphilis. 

FIA^E-DAY INTENSIVE THERAPY 

The incidence of tragedies for the pregnancy among patients Avho 
have secondary lesions during pregnancy is extremely high. In 9 such 
patients, there Avere 5 failures; 2 ahortious, 2 macerated stillhirths, and 
1 infant congenitally syphilitic. Only 2 of the 5 failures received ade- 
quate therapy. The thought that these failures could he prevented hy 
massive dose arsenotherapy over a five-day period seemed Avorthy of 
trial. With the cooperation of the dermatology department, under the 
direction of Dr. IT. Rattner, 8 patients have heen treated hy this tech- 
nique (2 AAoth primaiy lesions and 6 Avith secondary lesions). 

The first patient Avith a primary lesion near the fourchette AAms ad- 
mitted to the hospital at term; continuous therapy Avas administered 
at once and after forty-eight hours of therapy the patient delivered 
a live, nonsyphilitic infant. The mother received 480 mg. of mapharsen 
(240 mg. of arsenic) before delivery. The infant shoAved no deleterious 
effects and chemical analysis of the infant’s blood on the fifth day of 
life revealed 0.0005 mg. of arsenic per cubic centimeter of blood speci- 
men. The blood chemistry of the mother rcA'ealed 0.0006 mg. per cubic 
centimeter of blood specimen. A second patient, one AA’itli secondary 
syphilis, eiglit months pregnant, Avas given five days of intensive therapy 
(1200 mg. of mapharsen). She returned one month later and delivered 
a seA^en-pound nonsyphilitic infant. This baby at tAvo and a half months 
is still negative. The mother is .shoAA'ing evidence of becoming sero- 
negative. Shortly after delivery the blood of the mother reA’ealed 20 
Kahn units; the baby’s blood AAms negative. 

Tavo additional patients have delivered nonsyphilitic infants. One 
patient aborted in tlie third month of uterine gestation several days 
after completing therapy, and tlie remaining three are still undelivered. 
One of these undelivered patients had a primaiy lesion and Aims treated 
during the second montii of pregnancy. 

In these 8 patients treated intcnsiA'cly, 5 have rcA’caled serologic im- 
provement and 3 complete reversal. This small series of eases suggests 
that this ncAv method of attack in properly selected cases may bo harm- 
less to the fetus and yet offer iiromise for therapy in the acute stage of 
•yphilis during pregnancy. This method of treatment requires further 
investigation to evaluate properly tlie fetal results and the danger to the 
mother. Great caution must be exercised in treating these mothers and 
tlierapy must be stopped at the slightest evidence of reaction. 

RE-ACTIONS 

During the earlier series of 416 cases, there A\-as one maternal death 
due to an arsenical exfoliative dermatitis. In the present series of 517 
Aases there Averc no deaths associated Avith therapy. Greater care has 
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been exercised in deferring treatment in patients who develop dermatosis 
of the slightest degree, albuminuria, elevated blood pressure or tempera- 
ture. Severe reactions are infrequent. Nausea and vomiting two to 
four hours following the injection seem to be most frequent. No 
nitritoid crises or cases of yellow atrophy have been observed. Occa- 
sionally a mild syncope has been noted, but this has usually been on a 
psychic basis. Opinion differs in the literature as to the prevalence of 
reactions. 

Cole,^® in presenting the results of the Cooperative Clinical Group 
studies, concludes: “The pregnant syphilitic woman is a good risk for 
arsenical therapy,” after analyzing the reaction incidence in 4,600 in- 
jections given to 603 expectant mothers at five university clinics. 
Stokes, however, is of the opinion that the pregnant woman is not a 
suitable candidate for strenuous treatment regimens and that any sign 
of reactivity should be taken more seriouslj’' than in the normal cases. 
Ingraham,^* comparing the reaction incidence among cases at the Phila- 
delphia General Hospital with those of the Cooperative Clinical Group, 
finds a much higher incidence of reactions; “in pregnant women, nausea, 
vomiting and diarrhea are three and a half times more frequent than in 
the nonpregnant ; jaundice two times more frequent and evidence of 
kidney strain sixteen times.” He presents seven deaths in pregnant 
patients receiving arsenic thei'apy and analyzes 35 additional cases in 
the literature, two-thirds of whom died of acute encephalopathies. Plass 
and Woods^® reported three fatalities due to arsenical hemorrhagic 
encephalitis and conclude that the pregnancy makes the sjqihilitie pa- 
tient more susceptible to the deleterious effect of arsenic.^ Paley and 
Pleshette^‘‘ report a single case of hemorrhagic encephalitis in 1,200 
treated prenatal patients at the Harlem Hospital; they found 158 cases 
of hemondiagie encephalitis following arsenic therapy reported in the 
literature. They suggest using small doses initially and stopping 
therapy when headache, dizziness, or generalized pains begin. Since 
capillary hemorrhage is the essential pathology in hemorrhagic en- 
cephalitis, they suggest the administration of vitamin K and calcium 
during the period of therapy. 

It is noteworthy that in all the cases reported as having developed 
encephalopathies, the initial reaction occurred shortly after the first, 
second, or third injection. In view of the number of cases reported we 
have been most fortunate in having experienced none of these complica- 
tions. The only possible explanation for this lack of serious complica- 
tions in our patients is that therapy is stopped -without hesitation in the 
presence of a temperature of 99.2° F., a trace of albumin in the 
elevation of blood pressure readings to 140/90, the presence of mi 
upper respiratory or other infections, the slightest pruritus, local oi 
generalized, and finally if the patient reports severe or persistent omit 
ing after any single injection. The results we have obtained ten to 
confirm the contention that the pregnant syphilitic tolerates aiseno 
therapy as well as the nonpregnant patient. 
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CONCLUSIONS 

1. The results in a total series of 935 pregnancies occurring in 
syphilitic mothers are presented; 789 of these patients received therapy 
with a 93.3 per cent salvage; 146 mothers were untreated and only 61 
per cent gave birth to apparently nonsyphilitic infants. 

2. Among 350 patients who received adequate therapy, all hut 15 
pregnancies terminated satisfactorily. 

3. Patients receiving therapy both prior to and during pregnancy 
have almost a 100 per cent chance of having a nonsyphilitic infant. 

4. All patients with a history of syphilis should be treated during 
each pregnancy without consideration of serologic reactions or amount 
of previous therapy. 

5. Serologic reactions during pregnancy present a degree of incon- 
sistency. When weak reactions are repeatedly observed, therapy should 
be instituted, especially if a history is obtained of stillbirth or late 
abortion, suspicious lesions, or a positive reaction in the husband. 

6. Germicidal agents to be effective must be administered intrave- 
nously. 

7. Third generation sj'philis is an extremely rare condition. 

8. Intensive therapy during pregnancy requires additional investiga- 
tion, but from the little experience presented apparently is a harmless 
procedure in properly selected cases and offers an excellent prospectus 
for the pregnancy in a patient acquiring a primary lesion or develop- 
ing secondary lesions during pregnancy. 

9. In the absence of positive serolog}’' reactions in the newborn, con- 
sideration should be talven of the amount of treatment given the mother 
during pregnancy in making a diagnosis of congenital syphilis. 

10. The dangers of arsenic therapy for the mother must always be 
considered, and therapy should be stopped at the slightest indication 
that a reaction may be imminent. 
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DISCUSSION 

DE. PHILIP L. AEIES. — The syphilitic pvegnaiit woman who has not been 
treated adequately during her pregnancy may give birth to a baby tliat appears 
normal, or to one that has clinical manifestations of hereditary syphilis during the 
neonatal period. The latter condition makes the prognosis for life poor, for the 
infant rarely survives the first weeks or months of life in spite of careful anti- 
syphilitic management. The normal-appearing newborn, if infected with the 
spirochete, may present no clinical or serologic evidence of syphilis until the fourth 
to eighth week of life, and in a few instances not until much later. Obviously, it 
is desirable to institute specific therapy in these infants prior to the development 
of clinical manifestations, but unfortunately it is often difficult to make a definite 
diagnosis. The serologic diagnosis, the search for placental pathologj*, examination 
of the umbilical vein scrapings for spirochetes, and roentgen ray examination of 
the long bones for evidence of sj’philitic osteochondritis all have their limitations. 
A careful follow-up period of observation for six months to a year is essential 
before the ultimate conclusion, that a child is free from hereditary syphilis, can 
be reached. 

A positive Wassermann reaction in the early weeks of life may result from 
antibodies transmitted from the mother. A positive reaction wliich becomes less 
positive, then negative, by the eighth week of life may be found in the noninfected 
child. Positive evidence of osteochondritis as revealed by the roentgen ray exam- 
ination of the bones of the newborn is the most reliable criterion upon which the 
diagnosis of hereditary syphilis can be made. Experience in reading films, how- 
ever, is essential, otherwise changes from the usual but still within normal limits 
may be called positive. On the other hand, negative or suggestive findings in the 
roentgenograms may become definitely positive when the bone is re-rayed after the 
cliild has reached the eighth week of life. 

After observing the patients for several years, we can accept Dr. Benensohn’s 
conclusion that a syphilitic mother, adequately treated during pregnancy, that is 
weekly from the fifth month and through the last trimester, has practically a 100 
per cent chance of giving birth to an infant free from inherited syphilis. 


DE. IIERBEET EATTNEE.— During the past year in the department of derma- 
tology at the Cook County Hospital, we have treated 270 patients with early 
syphilis by means of the five-day massive dose technique. About one-third of 
them have been women ranging in age from 10 to 49 years. We administei to 
each patient daily, regardless of age, sex, or weight, 0.24 Gm. of mapharsen dis- 
solved in 2,000 c.c. of 5 per cent glucose solution. In five days a patient reee^^es 
1.2 Gm. of mapharsen. In our case the solution is administered in a vein of the 
hand and allowed to flow at the rate of about 40 to 50 drops per minute. Ao 
special preparation of the patient is necessary, but we have been careful to select 
only healthy persons. The experience is perhaps none too pleasant for manj o 
the patients, but it is not a great hardship. Most of them suffer from headache, 
nausea, vomiting, fever, and pain in the arm for the first day at least, but in 
general the reactions are minor ones. In three instances, however, we haie en 
countered alarming reactions. There were two cases of toxic encephaloiiatliy an 
one patient in whom there developed acute glomerulonephritis, hepatitis, ileus, an 


pericarditis. There have been no fatafities in our group. 

The results so far as can be judged tliis early liave been satisfactor 3 . The ^es 
results were obtained in the patients who reported for treatment veiy eai j. 
those with seronegative chancres, the "cures” were apparentlj' 100 per cent, 
those with late secondavj- eruptions the incidence of cure has dropped to abou 
per cent. We have retreated 12 patients either because of reinfection (2 un oui 
cases), relapse or superinfection without any harmful effects. Among our pa 
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there were ]0 2)regiiimt woiiien with early syphilis, 5 of whom have delivered appar- 
entl}’ healthy infants, the oldest now eight months of age. The other women are 
awaiting delivery. 

In the past few weohs, with the cooperation of Dr. Benensohn, M'e have under- 
taken to treat pregnant women witli untreated latent syphilis. The same dosage 
has been used, regardless of the stage of pregnancy. One of our women, as Dr. 
Benensohn related, was at term when she reported with a chancre. Others were 
in the second, third, fifth, seventh, and eighth months of pregnancy. 

The method of treatment, of course, is a radical departure from the standard 
methods now in use. The results of the first cases treated in Xew York in 1933 
have been excellent. This has encouraged us because our early results are running 
a curve that parallels that of the results of the Xcw York group. IVere it not for 
the cases of encephalitis that have occurred (one in about every 200 cases), the 
method of treatment would bo generally adopted. For the present it must still be 
considered as in the experimental stage until more cases have been treated for a 
sufficiently long time to allow statistics to tell the complete story. 

DE. EICHAED FEmVXK. — I would like to present a few figures from the 
syphilitic patients at the Cliicago Maternity Center during the last two years. 
For reasons of comparison I would like to show that the incidence of syphilis in 
women in Chicago was 2.1 per cent in white women and 14.9 per cent in colored 
women among a group of approximately 14,000 women examined during 1939. In 
the two-year period from July, 1939, to June, 1941, 3,051 white women were de- 
livered at the Chicago Maternity Center, with an incidence of 1.6 per cent syphilis 
(4S patients) and 1,802 colored patients with an incidence of 5.3 per cent sj'philis 
(95 patients). 

As to the amount of treatment during pregnane}’: Each patient received an 
average of 11,4 arsenical injections and 17,4 injections of bismuth. That includes 
those who wore put under treatment during the first month of pregnancy as well 
as those who came in during the last few weeks of pregnancy and had only three 
or four injections before delivery. Actually 63.7 per cent of all patients received 
treatment before the fifth month. Each one received an average of 14.2 arsenical 
injections and 23.7 bismuth injections. 

I would just like to bring out one point that Dr. Benensohn did not stress — the 
importance of early treatment in pregnancy. The treatment must begin before 
the fourth month. It must go on with strict regularity on a weekly schedule if 
good results are to be obtained. 

Dr. Benensohn mentioned the theoretical presence of spirochetemia all through 
pregnancy. IVe do not know if, when and where this occurs, but the only way we 
might fight it is by maintaining continuously a certain level of a spirocheticidal 
arsenical in the patient's serum, in order to protect the baby. 

■A.S to the results of syphilis treatment in pregnancy: Of 142 patients delii-ered, 
124 have been followed from three to twenty-seven months, and 86.7 per cent have 
shown no signs of syphilis up to the present time. There was no syphilitic stillbirth, 
the 9 fetal deaths (early and late pregnancy and neonatal) being due to obstetric 
complications. Autopsy in these cases did not reveal any syphilitic changes. There 
was one baby with syphilis of a mother who received only 4 injections and was 
treated for only three weeks. Six and three-tenths per cent of the babies were not 
followed up because they could not be located. 

I- M. LEVIN. — The excellence of prenatal care at the Cook County Hos- 
pital has markedly reduced the incidence of congenital syphilis on the obstetric 
service. This has resulted in a paucity of material for the venereal service of the 
Children’s Hospital in which we have pioneered with intensive massive intravenous 
arsenotherapy, the so-called “five-day treatment.’’ 
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The work of Synder and Speert in 1938 in demonstrating that arsenic is de- 
posited in the placenta of rabbits at the period of viability has many implications. 
No arsenic is found in the fetus prior to this time, and the concentration in the 
placenta exceeds by many times that in the fetus. The logic of arsenotherapy 
after the fourth month of pregnancy is self-evident. 

Certain features of serologic reaction in mother and child are commonly over- 
looked. The mother may give a positive Kolmer and the infant a negative, and 
vice versa. In neither instance is S 3 ’philis ruled out. Serologic negativity on the 
part of the mother does not preclude S 3 'philis in the child. Cord blood serology 
is that of the mother at the time of delivery and is not conclusive for the infant. 

Quantitative serolog 3 ’ is a distinct advance in our diagnostic field. A Kahn 
titer of higher unity value in tlie infant than in the mother is almost conclusive 
evidence of congenital syphilis. Where the child’s titer is lower than that of the 
mother this may be a transmitted serologic reaction, which may disappear within 
four to eight weeks and the child be free of syphilis. On the other hand after 
a period, of negativit 3 ^ it ma 3 ' again begin to rise, evidence of spirochetal activity 
and active infection. 

It is not easy to make a diagnosis of congenital syphilis. There may be no 
clinical physical signs. Prior to the work of Caffey and Aries, we thought we 
could employ bone x-ra 3 's as presumptive evidence of syphilis in a very high per- 
centage of infants. We now know that nutritional disturbances, rickets, scurvy, 
and a variety of disorders may simulate syphilis. Only a positive Wimberger sign 
(S3'mmetrical osteom3’elitis of the medial upper third of the tibiae) is conclusive. 

Insufficient attention is given to gross and microscopic examinations of the 
placenta and cord for evidence of syphilis. Such studies in addition to roent- 
genographic and serologic examinations should yield the highest percentage of 
positive diagnoses. Early affirmative evidence of syphilis will make possible the 
treatment of congenital syphilis at the earliest possible time when massive intra- 
venous arsenotherapy is most effective. 


Liston, W. Glen: Trichomonas Vaginalis Infestation, Brit. J. Ven. Bis. 16: 113, 

1940. 

The author goes into great detail concerning the morphology and species dif- 
ferentiation of the trichomonas parasite. There can be no doubt that the species of 
trichomonas wdiich are found in man inhabit specifically selected sites. 

T: vaginalis has never been found free in nature, and it is a parasite strictly 
confined to man. It is difficult to know how infection spreads. Carrier cases are 
numerous, and may be a fruitful source of infection. In persistent cases the cause 
may be due to the fact that the parasite takes up an abode in and below, rather 
than on the surface of mucous membranes. 

Glycogen in the vaginal epithelium seems to be necessary for the development of 
the parasite. It is stated that T. vaginalis flourishes in the degree of acidity favor 
able to a T 3 'pe III vaginal flora, which comprises a great variety of organisms, ru 
small cocco-bacilli predominate. 

The author divides the disease into an acute, subacute, and a chronic or a latent 
form. The S 3 'mptoms are well known. 

The entire principle of treatment lies in eradicating the T. vaginalis,^ n^is 

of the gl 3 ’cogen to the epithelial cells, and the establishment of Doederlein s 
in the vagina. A cure is established when the pH returns to and remains a a ou 
The author used carbarsone suppositories exclusively in his routine of trea men . 

WirmUM Bekman 



THE TREAT]\IENT OF HYDROCEPHALUS IN CEPHALIC 

PRESENTATION 

Cornelius T. O’Connor, M.D., F.A.C.S., and Arthur J. Gorman, M.D., 

Boston, ]\L\.ss. 

(From St. EUaahcth’s Hospital, Brighton, Mass.) 

T he folloivilig case history is deemed worthy of presentation and dis- 
cussion liecausc it illustrates a new method of treatment in cases of 
hydrocephalus which we believe is simpler than any previously proposed. 

H. O’G., aged 20 years primigravida. Father and mother living and 
well. Four siblings living and well. She had had no familial diseases 
or no serious illnesses. Menstruation was normal. Last period occurred 
on Dee. 8, 1940, and delivery was due Sept. 15, 1941. The patient was 
seen in consultation by one of the authors (A. G.) on Sept. 8, 1941, with 
Dr. Joseph MacDonald at St. Elizabeth’s Hospital, because of an in- 
crease in weight of 131^ pounds during the previous three weeks, an un- 
engaged head, and vague abdominal pains. She was liaving mild uterine 
contractions occurring every fifteen minutes. A vertex presented and 
seemed to be enlarged. The lower uterine segment was rather tense. 
Fetal heart was in L. U. Q., position and rate was 130. No presenting 
part could be felt rectally. The cervix was closed and partly taken up. 
Diagnosis: Pregnancy near term. There was disproportion with a 
large head, and a question of hydrocephalus. X-ray films revealed a 
large head above the pelvic brim but the plates were not satisfactory. 
The patient’s pains ceased and she was sent home for observation and 
re-examination in another week. She re-entered the hospital a week 
later in mild labor and with a slight bloody show. Rectal examination 
revealed a cervix 3 cm. dilated and pai*tly taken up, with the membranes 
bulging through the os. The presenting part, however, could not be felt. 
The fetal heart was in L. U. Q. position, with a rate of 130. A vaginal 
pamination was done and the membranes were ruptured. The present- 
ing part was then made out to be a vertex which had the consistency of 
thick, soft, wet leather. Diagnosis: Hydrocephalus. X-ray examina- 
tion revealed a hydrocephalic head and comparison with the rather un- 
satisfactory pictures of the week previous demonstrated that a definite 
increase in the size of the head had occurred during this period. The 
patient was anesthetized with nitrous oxide and oxygen and light ether 
anesthesia. The operative field was prepared ivith tincture of metaphen, 
drapes were applied and the vagina was flushed with a solution 
^ 1 ^’ cervix was exposed mth retractors. It was 3 cm. 

ciliated. The child was baptized, using a long glass syringe. A No. 18 
gauge spinal puncture needle ivas easily inserted into the presenting 
^®^®^^ospinal fluid immediately spurted under pressure. About 
1,400 e.c. of fluid were removed. After the initial pressure was re- 
leased, the rate of flow slowed somewdiat. Abdominal pressure on the 
cad resulted in a satisfactory return of the flow through the needle, 
bout twenty-five minutes were spent in allowing the fluid to drain, 
ijabor began almost immediately. X-rays were taken after the tap was 
nmshed. It was noted toward the end of the tap, that the head, now 
gieatly collapsed and softened, was rapidly dilating the cervix and 
coming into the pelvis. Labor lasted one hour. The patient delivered 

•He.xyiresorcinol solution. 
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normally. A small episiotomy was done. The child was born alive and 
lived for two hours. As soon as the child was delivered, intravenous 
ergotrate, gr., was administered. The placenta separated promptly 
and was expressed four minutes after delivery of the child. The episi- 
otomy was sutured. The uterus reacted well. The patient’s condition 
was excellent at the end of the delivery. Autopsj’- of the child revealed 
marked atelectasis, internal hydrocephalus, spina bifida with meningo- 
cele, dorsolumbar atrophy of the spinal cord, and cerebellar adhesions 
to the dura mater. 

DISCUSSION 

Current texts do not mention this form of treatment. Irving'^ recom- 
mends perforation and version. DeLee,- Piper,® and Stander^ recom- 
mend the cranioclast if the natural forces are insufficient after perfora- 
tion. Titus® recommends perforation and the cranioclast with slow 
extraction. Kerr® and Montgomeiy and Bland' recommend perfora- 
tion followed if necessary by foreejis application. There is no complete 
unanimity of opinion because DeLee® and Oldfield® believe that there 
is a slight risk of rupture of the uterus if version is attempted. More- 
over, Eden and Holland® and DeLee® believe that the cranioclast is in- 
efficient because it is liable to slip. Practically all writers -who go into 
any detail recommend that perforation be performed either at full 
dilatation or when the cervix is easily dilatable. It is evident from 
their statements that a good deal of labor must take place before perfora- 
tion can be done. Titus® further recommends, in Catholic patients, the 
performance of internal podalic version first and then craniotomy to 
the aftercoming head when the child is dead. Schumann^® and Titus'' 
insist on the necessity of perforation plus a thorough evacuation of 
the cranial contents so as to ensure fetal death. Others, such as JeUett 
and MadilP^ do not insist on the latter. 

A consideration of these recommendations makes it obvioris that there 
is unanimity of opinion as to the desirability of perforation so as to 
ensure two things: (1) A head small enough to be delivered either 
normally according to some, or by operative means according to others. 
(2) The desirability of a dead baby, to the extent of direct infanticide 
in the opinion of some writers. There are, however, rather marked 
variations in the treatment after perforation and some of the pro- 
cedures recommended require (1) deep anesthesia, (2) a not ineonsidei- 
able amount of training and skill, and (3) a good deal of either vagina 
or intrauterine manipulations, or both. Moreover, these latter manipula- 
tions take place in a uterus whose lower segment has been subjected o 
a great deal of stretching both before labor and during labor, a situation 
not ideal for operative procedures. Again, many of the statements are 
prefaced by the remark that perforation should be done when the ceivnv 
is fully dilated or easily dilatable, a condition not always easy to at ain 
in actual practice. Pull dilatation in these cases occurs slowlj’', the laio 
often being very inefficient and prolonged. The patient is, there oi j 
subjected to a good deal of pain which should be obviated if practica • 
In addition, the length of labor required for full dilatation can serioii 
overstretch an already markedly distended lower segment. As ‘ 
easy dilatability is concerned, "the stretching of tlie cervix 
lower segment is greatly thinned out is conceivably not witliou ’ 

The recommendation of Titus® that an internal podalic version s 
performed when the patient is a Catholic, provided that the _ie 
tions are sueh that this is possible without risk to the mothei, is. 
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opinion, impractical and dangerous. We do not believe that the proper 
conditions for version are ever present in these cases. We feel that the 
great size of the head and the marked thinning of the lower segment 
contraindicate version in all cases of hydrocephalus because of the great 
danger of rupture of the uterus. The latter has, in fact, occurred in the 
practice of one of tlie authors (C. T. O’C.). 

We recommend intraventricular taj) and drainage per vaginam with 
a spinal needle. This procedure has several advantages over those men- 
tioned. (1) Often no general anesthesia will be found necessary, 
especially in multiparas. i\Iorphia and scopolamine will sufifiee. At the 
most nitrous oxide and oxygen are sufficient. (2) No dilatation of the 
cervix beyond that required to introduce the needle, and therefore no 
prolonged labor is necessary. The procedure, therefore, does not add 
a long labor to the dangers of an already overstretched lower segment. 
(3) The maneuver can be jmrformed by house officers and general prac- 
titioners, the men who still deliver most women. Finally, the method 
can be used on Catholic patients. 

At a previous hospital staff meeting in March, 1939, when one of us 
(O’C.) reported a rupture of the uterus caused by an attempt at 
internal podalic version in a ease of hydrocephalus, the method of 
Wilson’- was suggested. This maneuver is applicable to Catholic pa- 
tients. It was decided by both of the authors to treat the next ease of 
hydrocephalus on our service or in private practice by intraventricular 
tap with a spinal needle per vaginam, rather than abdominally as 
veeommended by Wilson. During the discussion, the Rev. Fr. Donald 
McGowan, the superintendent of the hospital, felt that if these pro- 
cedures did not have as their purpose direct infanticide and did not 
kill the fetus, there would be no objection from the standpoint of 
patholie ethics. It was decided to write to Wilson in order to find out 
if the tapping produced fetal death. His reply seemed to us conclusive. 
He states ‘ ‘ In those cases in which the fetal heart is heard when the 
head is on the pelvic floor, perforation is done to ensure the fetal death, 
and to facilitate extraction of the head.” Later, Moore’'* stated a 
Catholic viewpoint clearly : ‘ ‘ The operation of craniotomy involves two 
stages: (a) perforation of the skull; (b) complete destruction of the 
cerebral contents.” He goes on to say: “If the second stage of the 
operation is omitted and the physician attempts to effect delivery with 
as little loss of cerebral substance as possible and does all he can to 
save the life of the child, he is no longer making direct attempt to kill 
the child but in certain rare instances in which delivery may be other- 
wise impossible, he will be doing all he possibly can do to save the lives, 
both of the child and of the mother.” 

For those patients in whom the cervix is difficult to expose, or where 
the head cannot be brought within the reach of the needle per vaginam, 
tapping and drainage of the ventricle through the abdominal wall as 
advocated by Wilson’^’ is suggested. The latter uses the procedure as 
a routine. His method may also be the procedure of election with 
trained obstetricians or in the rare case of hydrocephalus in a seriously 
nl patient, such as a Class III cardiac. 

CONCLUSIONS 

1 believe that the simplest and safest method of treatment for 

lydroeephalus when it presents by the vertex is intraventricular tap and 
damage per vaginam. 
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2. IntraYentricular punetiire abdominally as practiced by Wilson is 
recommended whenever introduction of a spinal needle through the 
cervix is difficult or inadvisable. 

3. We believe that either of these procedures is superior to the recom- 
mendations in current texts, all of ivhich require rather deep general 
anesthesia, more than a minimum of obstetric training and experience, 
and some of which are not without danger to the mother. 

4. Intraventricular tap and drainage are permissible with Catholic 
patients. 

The writers express their appreciation to the Eeverend Francis B. Driscoll, Sister 
M. St. Clare, O.S.S., Sister M. Bonaventure, O.S.S., and Augustin W. McGarry, 

M.D. 
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Chiray, M. M., Maschas, H., Mollard, H., and Baumann, J.: Spastic Colitis and 

Ovarian Disturbances, Presse med. 48: 881, 1940. 

The authors discuss the various pathogenetic theories of primary chronic spastic 
colitis in women. The review resolves itself eventually into a somewhat lengthy re 
evaluation of two suggested conceptions. The etiologic factor may be found pn 
niarily in the intestinal tract per se or secondarily in ovarian hormonal aberrations. 
They note that chronic spastic colitis is not uncommonly found to be associate 
with such conditions as sterility, thyroovarian dyscrasias and varying degrees o 
more general sj'mptoms, such as neurasthenia, neuralgias, myalgias, and genera ize 
malaise. 

The writers observe that the association of chronic spastic colitis and^ ovar a 
dysfunction appears to be more than coincidental. They were successful in trea 
ing both of the above symptom complexes with sex hormones. Thej u..e 
estrogenic drugs, corpus luteum, and male hormone to secure relief for their 5 patie ^ 
These clinicians conclude that the sex hormones may play a role in the physio gi 

equilibrium of the intestinal tract. „ 

ClAIE E. Folsome 



A CASE OF UNRUPTURED TUBAL PREGNANCY DIAGNOSED 

BY GYNECOGRAPHY^^ 


Irving F. Stein, M.D., Chicago, III. 

(From ihc Michael Fecse Rospital) 

T he inconstancy of the clinical picture of unruptured tubal preg- 
nancy is universally recognized. If there is one reliable and depend- 
able sign of this condition, it is the extreme tenderness found on pal- 
pation of the affected tube. When this sign is absent, as in the case 
reported below, the diagnosis is likely to be especially difficult. In this 
case, gjniecography^ (pneumoroentgenography) proved to be of such 
positive assistance in diagnosis that it assumed the deciding role. As 
this method of diagnosis is not commonly employed by the profession in 
ectopic pregnancy, and in order to call attention to its value in clinical 
diagnosis, this case report is made. 



Fig. 1. — ^Unruptured tubal pregnancy (gj'necography). 

CASE REPORT 

_W ., a 24-year-old woman, nullipara, married 2 V 2 years, was first 
exaniined in the office Oct. 2, 1941. The history was that the menses, 
winch had been regular 28-day type, 5-day moderate flow since the 
onsrt at age 11, were one week late in September, appearing on Sep- 
ember 17j and then reappearing on September 26, accoihpanied by 
Sharp left abdominal pain. The patient stated that contraception had 
been practiced until one month ago, and then intentionally interrupted. 
^ le gave a vague history of renal calculus last year. 

^ Physical Examination . — The breasts were large, soft, but showed no 
ypical evidence of pregnancy change. The uterus, normal in size, was 
retroverted and mobile. Both adnexa were free from tenderness and 
palpabl e SAvelling. The cervix was nulliparous, closed, and contained a 

Presented at a meeting of the Chicago Gynecological Society, October 17, 1941. 
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clear mucous secretion. Rectovaginal-abdominal examination revealed 
the same findings. 

Pulse was 84; color, normal; blood pressure, 130/88; weight, 152 
pounds. Urine showed a trace of albumin; no sugar; pH, 5.0; epithe- 
lial cells and occasional red blood cells in the sediment. 

Tentative Diagnosis . — Suspected tubal pregnancy. Re-examination 
was advised in a few days when pregnancy tests were to be carried out. 
She was warned of possible danger and symptoms which might occur. 

Four days later, October 6, she had an acute attack of pain in the 
left side during the night, and was sent to the Michael Reese Hospital 
by a neighborhood physician who also thought she had an ectopic preg- 
nancy. Upon arrival at the hospital at 3:00 a.m., however, her pain 
had subsided and the abdomen was neither tender nor rigid. There was 
slight pink vaginal discharge. Examination revealed her pulse 92 
(varied from 84 to 96), blood pressure 110/70, hemoglobin 70 to 80 
per cent, red blood count 3,740,000, white count 14,000, and the urinaly- 
sis negative. 

Bimanual examination revealed the' same findings as in the first in- 
stance, complete absence of adnexal tenderness or mass, which made the 
diagnosis of tubal pregnancy questionable. The differential diagnosis to 
be made was; (1) tubal pregnancy, (2) intrauterine threatened abor- 
tion, (3) ureteritis or calculus, and (4) left corpus luteum ej’'st. 

Various diagnostic procedures were considered and a decision was 
made to obtain a pelvic pneumogram using the transabdominal route 
(CO 2 inflation). The film (Pig. 1) accurately revealed the affected 
tube, showing the changes characteristic of tubal pregnancy. The 
shadow of both ovaries, uterus, and unaffected right tube appeared 
normal. 

Laparotomy was performed through a Pfannenstiel incision, and an 
unruptured tubal pregnancy was removed. The similarity between the 
shape and size of the involved tube and the image which it produced 
on the x-ray film was indeed striking. 

REFERENCE 

1. stein, I. F.: Am. J. Obst. & Gynec. 43: 400, 1942. 
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THECA CELL TUMOR'' 

W. C. Danforth, M.D., Evanston, III. 

IN RECENT years tumors of the Graafian follicle have been the ^ub- 
1 ject of much study. While tumors of pure granulosa or tlieca ji 
are not common, those in which granulosa cells Predominate ar 
more numerous. In a recent report, Curtis stated that 36 t ec 
tumors have been reported and added one to that number. 
service, a tumor predominantly composed of theca cells lias ® , 3 

recently. In January, 1941, a private patient, aged 
the hospital for the removal of a large pelvic tumor. Her P , ^ 
had occurred six years eai’lier. At 32 years of age a lapai 

•Presented at a meeting' of the Chicago Gynecological Societj. October 
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been done. She believed that this was for pelvic inflammatory disease. 
No bleeding had been noted at any time since the menopause. 

Examination disclosed a firm mass which extended four inches above 
the symphysis, somewhat irregular in shape, and movable. It was 
thought to be a myoma of tlie uterus. 

Operation was carried out on January 31. A large, asymmetric, firm, 
pale left-sided ovarian tumor was found. The pedicle was quite short. 
The right ovary was normal. The uterus was of normal size. The left 
ovarian tumor was removed and a total hysterectomy done, leaving the 
adnexa on the right side. Recovery was uneventful. 

The uterus contained a small intramural myoma, and there was a 
definite endocervicitis. The ovarian tumor weighed 635 6m. The ex- 
ternal surface was smooth and glistening. Sectioned surfaces were firm 
to slightly cystic, pale gray white, irregularly mottled yellow. The 
fluid in the cystic area was sticky. 

Sections from the ovarian tumor revealed some areas composed of 
small, fusiform or stellate cells. The nuclei were small and fusiform 
In some regions there was considerable pink intercelhfiar substance 
which formed plaques. These areas were undergoing eystic degenera- 
tion. Some sections displayed numei’ous small eells, resembling theca 
cells which contained fat. This fat had an affinity for Sudan III and 
stained black after fixation with osmic acid. Foot’s modification of 
Bielsehowsky’s silver stain for fibrous tissue revealed a fine mesh of 
fibrous tissue surrounding the thecalike cells Avith a very delicate 
reticulum. 

No hormonal stimulus was exerted by this tumor. In the series 
studied by Traut and Marehetti, a lack of hormonal influence was found 
in 28.3 per cent. Hormonal stimulus may vary with the age of the 
tiimor and the proportion of eells of the theca type which a tumor con- 
tains. Ill this ease the tumor, which was in an early stage of its develop- 
ment, had probably lost any liormonal effect which it might have had at 
an earlier stage of its growth. The large proportion of cells of the theca 
type would also lessen its endocrine activity. 

It is difficult to draw an absolute line between the two types of tumors 
of the Graafian follicle, but those in Avhieh cells of the theca type pre- 
dominate and those rather rare ones, which are of pure theca type, are 
benign. Of the granulosa group, it is estimated roughly that 10 per 
cent are malignant. In dealing with tumors of the theca type, the treat- 
ment need not be radical, a simple excision of the ovary in which the 
tumor is found being sufficient. 

636 Church Street 


Biichard, A.: Plastic Removal of Redundant Alsdominal Wall Tissue, Zentralbl. f. 

Gvnak. 64; 1542, 1940. 

The author describes a trapezoid incision which he favors over the usual 
elliptical incision, as it allows more extensive removal of tissue and easier co- 
aptation of skin margins. An incision slightly concave upward is made from one 
anterior iliac spine to the other. At a suitable distance above, another shorter 
parallel curved incision is made. The ends are connected by two short diagonally 
placed incisions completing the trapezoid. 


B, J. WEISSilAN 
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GRADUATE EDUCATION IN OBSTETRICS'' 

The Seminar System as Developed in Philadelphia 

Philip F. Williams, M.D., Philadelphia, Pa. 

A SYSTEM of graduate education in obstetrics has been developed 
in Philadelphia in recent years through the medium of four com- 
mittees. These committees study the various causes and ^urioundi g 
circumstances of maternal deaths, stillbirths, fetal deaths, and prema- 
ture births. The meetings, conducted as open seminars for the meu 
public, have been found to be an excellent type of extramural graduate 

education. + 

We had found that institutes or seminars conducted in count} me^ 

ical societies in Penns}dvania were 

indifference of many members and, on the other, i , rpjjjg 

obtaining suitable teams of speakers to conduct jLir 

TaU^; t'Xliftf: ^:^Cs«pMSara\rt‘o teach 

®“ocriin°i^tramral graduate education in ‘^{’“"tarij 

deneies and fellowships, with close elinica ^ younger 

wards, and delivery rooms, has been J 
men. The Graduate School of Medicine at the Univernty tt 

many years an excellent didactic and Sg up for 

had a general obstetric experience and who desire polisnmg y 

%Tc''shortcr intramural courses of 

hospitals have proved successful for graduat riractice, as well 

who wish to obtain new ideas and techniques , jnethods. This 

as to get a general freshening up on T p and Pittsburgh 
system has been efficiently conducted in Medical Society m 

by the Commission on Maternal Welfare of Stat u 
conjunction with the Bureau of Maternal and Child Healtn 

Health Department. ri;«^n<,don of various 

In order to obtain a full and all the year . o' maternal deaths 

phases of obstetrics, we continued a obstetric staffs of 

as an open cooperative program between t osp^^^^ ^ 

Philadelphia and the County Medical Soeie y. voluntarily broiigbt 
years a representative of the various in his hospital. A 

a complete record of any maternal death o presented for our 

suitable abstract of the case on a 3,, oh 

files. A discussion follows, ivith factors which infiuenced 

cases could be handled in the future to avoid the factors 

the fatal outcome. • n n' Ob'^tetriciaa^ 

... r thp Ppntral Association Oi. UDsicv 

*Read at the Thirteenth Annual Meeting of th C 

and Gynecologists, October 2-1. 1941, New Orleans, ip 
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As these discussions went on inontli by month, it was apparent that 
much bad obstetrics was being practiced. Corrective measures were 
taken to prevent unnecessary obstetric surgerj’’ or operative maneuvers 
in the hospitals by unqualified men. Keeping in mind the particular 
point of operative ability, most of the hospitals have rejudged their 
courtesy staffs, and have more clearly defined the privileges of the 
junior staffs. The hospitals accepted, in full or modified form, a detailed 
set of regulations governing the conduct of their maternity divisions. 
Chiefly, these cover rules for obligatory consultations and regulations 
for technique in labor, delivery rooms, and the nursery. Obligatory con- 
sultation before cesarean section in a large number of our hospitals has 
led, in my opinion, to a marked decline in the mortality from the opera- 
tion, even though the incidence of the operation has shown a slight in- 
crease. 


Through available funds, copies of such procedure boolcs as that of 
the American Hospital Association and the regulations for maternity 
hospitals of the Chicago and New York Boards of Health, as well as 
various publications of the State Department of Health, and the Chil- 
dren’s Bureau, have been sent to attending obstetricians of the hospi- 
tals. When the Committee on Maternal Welfare of the County Medical 
Society has made a speeific recommendation regarding some particular 
situation, a mimeographed copy is sent to a large list of interested 
physicians. 


_ In the monthly discussion of case reports much stress was laid for a 
time upon the presence and nature of avoidable factors. To avoid too 
much emphasis in an open meeting concerning responsibility and 
preventability, the hospital staffs have been asked to decide such points. 
Their decisions are noted upon the ease study folder. This request 
necessitated the institution of individual hospital obstetric conferences. 
Mortality reports must be discussed at these conferences prior to the 
case presentation at the analysis meeting at the County Medical Society. 
The final pr^entations are made now by the interne or resident because 
of their manifested interested and intimate knowledge of the case his- 
tory. A vote of the analysis group is taken regarding the preventability 
and responsibility of the death, when there is a general disagreement 
with the decision of the hospital staff. 

As a result of these monthly seminars an obstetric conscience has been 
developed in Philadelphia. 

Much of the material in the abstract files has been used in preparation 
of papers read before medical meetings. Assignments of topics to teams 
of younger men has served to cement their interest and act as stimuli 
m furthering graduate education in other groups. 

As a consequence of this system of graduate education in obstetrics 
m Philadelphia, there has been a drop in the maternal mortality rate, 
this has fallen from 68 puerperal deaths per 10,000 live births in 1931, 
the year the study began, to 23 such deaths in 1940, a reduction of 67 
per cent. 


Since it was realized that fetal and neonatal salvage was germane to 
such a study, two committees were formed to investigate the stillbirths 
and neonatal deaths in Philadelphia. The first committee was organized 
under the auspices of the Obstetrical Society of Philadelphia. The sec- 
ond committee was developed under the auspices of the Department of 
lealth, in order to bring the facilities of the Bureau of Vital Statistics 
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more closely into this work. These committees met separately for one 
year, studying their respective cases. Eealizing their problems were 
largely similar, they merged meetings. It has not been possible to pre- 
sent for discussion every stillbirth and neonatal death. All cases are re- 
viewed and tabulated by subcommittees. Four cases, with as far as pos- 
sible the same basic cause, are presented by each committee at the 
monthly seminar. At a recent meeting 4 stillbirths and 4 neonatal deatlis 
were reviewed, where in each instance the mother had been a diabetic. 





Fig. 1. — Puerperal (maternal) deaths per 1,000 live births. 
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Fig. 2.— Neonatal deaths per 1,000 live births. 


At another meeting, each death discussed had been in association witi 
breech presentation, and, at yet another meeting, each mother had been 
extremely obese, two hundred pounds or more in weight. During t ie 
final fifteen minutes of each joint session of these two committees, a pre- 
pared resume of the principal topic of the meeting, the basic cause o 
death, is given by a physician to wliom the topic has been assigned pre- 
viously. The pediatricians have shown a marked interest in .these mee ^ 
ings, while the hospital pathologists have been helpful in discussing 
autopsy protocols. It was noted that a 50 per cent increase in autopsi 
in stillbirths and neonatal deaths occurred from the first to the m 
year of these studies, 
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The development of this second phase of our work broadened the 
base of the program on graduate education in obstetrics. The problems 
of prenatal care have been brought out more clearly. The study of 
the immediate neonatal period has been intensified. This expansion has 
resulted in reducing the stillbirth rate almost 40 per cent during the 
past few years. 

A similar decrease has not been noted in the neonatal death rate. A 
review of the first two years' statistics of the neonatal study revealed 
that in one manner or another prematurity was the basic cause of death 
in over 50 per cent of such eases. 

It was felt necessary to deal with prematurity as a special problem. 
Consequently, a new group has been formed to develop educational 
efforts along the lines of both cause and care of prematurity. Realizing 
that too many central meetings would probably nullify our efforts, the 
group interested in this problem has been made a traveling clinic. Each 
month the meetings are held in a different hospital. The obstetric and 
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Pig. 3.— Stillbirths per 1,000 total births. 


pediatric staffs of the hospitals, in turn, present the statistics of their 
premature births during the preceding twelve months, discuss the causes, 
their method of treating prematures, and demonstrate their equipment 
and personnel. But one such meeting is required to determine the 
qualifications of a hospital as a premature station. 

These four committees form the basis of our extramural graduate 
education in obstetrics in Philadelphia. Continuously they present to 
the specialist, general practitioner and interne, the various problems 
and situations in obstetrics which call for mature judgment and skillful 
clinical technique. The discussions serve as a stimulus for more efficient 
study of cases in office practice and hospital clinic. There can be no 
doubt that the compulsory consultation service in hospitals has had a 
tar reaching effect in providing timely and efficient therapeutic and 
operative help as well as avoiding much meddlesome midwifery. 

Similarly, the problems of the fetus have been brought into sharp 
focus and the interest of the pediatric group has brought in line greater 
efforts to conserve the life of the ncAvborn. Although the last committee, 
on the premature, has been in operation less than a year, its influence is 
being manifested in a widespread quickening of interest in this problem. 

Graduate education in obstetrics, either intra- or extramural, uill 
always be sought by the man who desires to improve his knowledge. 
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clinical experience and technique. Such a physician will get some good 
from almost any type of educational opportunity offered him. 

Seminars at short intervals, voluntarily and cooperatively produced, 
can proidde excellent instruction in the various phases of obstetric prac- 
tice for men working in this specialty. A sustained interest has been 
maintained in our localit}’’, udth an average monthly attendance of 
over one hundred for our seven years. As evidence of the success of 
such a system of graduate education in obstetrics,, we have noted a sig- 
nificant reduction in the maternal mortality rate ; a moderate lessening 
of stillbirths and a determined effort on the part of all concerned to 
improve further our vital statistics. 

The organizations of these committees signified no originality on our 
part. The analysis of maternal deaths follows closely the pattern of the 
Ohio Hospital Obstetric Society. The Stillbirth Study Committee uses 
the form employed b^'- the Children’s Bureau in their nationwide still- 
birth study. Since the publication of their list of causes of stillbirths, 
we have used that manual in our classification. The Neonatal Mortality 
Committee uses the form popularized by Dr. Bundesen and the Chicago 
Board of Health. Finally, the Study of Prematurity, a joint committee 
of obstetricians and pediatricians, is along the same lines as that in- 
stituted about a year ago by the New York Board of Health. 

DISCUSSION 

DE. J. C. LITZENBEEG, Minneapolis, Minn. — "We are just over the threshold 
of another great movement in obstetrics and gynecology and that movement must 
become nation wide. Papers such as we have had this morning are good examples 
of what is being done in awakening the obstetric conscience throughout the country. 
The report of the Association of American Medical Colleges published last year, 
with an extensive survey under the direction of Dr. Eobin Buerki, shows the fine 
efforts being made in certain places, the desultory efforts in other places, and the 
absence of all effort in too many localities. 

We have come to distinguish between the terms “graduate education” and 
“postgraduate education” in obstetrics. Graduate education is at the level of 
graduate study in any other department of the University leading to an advanced 
degree, while postgraduate education is not of such advanced type, but is intended 
to keep the medical profession acquainted with the problem of maternal welfare. 
Dr. Lapham spoke about the great number of physicians that had been taking such 
courses under various plans. Dr. Buerki ’s survey emphasized not the number of 
physicians that were taking these courses but the overwhelming number of phy- 
sicians that were not taking them. 

They found in this survey that the gross results as measured by maternal mor- 
bidity and deaths or early deaths of babies are an exact measure of the work that 
is being done in the localities where these educational plans are being carried out. 
We have learned from Dr. Williams this morning what the effect of such efforts 
has been in Philadelphia. That is probably the best example of the seminar 
method. He claimed no originality but I think they are approaching perfection m 
developing this method. 

We as a Society do not need to worry about advanced graduate education. 
Medical educators are taking care of that, although they have not reached t le 
limit of the possibilities. In this discussion today, however, we are not considenng 
the training of specialists, but are considering what can be done to keep the medica 
profession on a high level of practice. 
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This Society should be the one to encourage this great movement because we 
represent more states than anj'' other society, 28 of the 48 states. For many years 
in Iowa, Wisconsin, Minnesota, and other midwestern states we have been under- 
taking this work. Minnesota had a mortality rate of 6.0 when we began in 1915 
to have maternal mortality statistics by the U. S. Census Bureau. The national 
rate was 7.0 including the southern districts where the negro problem and the 
economic situations are such great factors. Our maternal mortality rate for the 
state of Minnesota last year had dropped to below 2.0 The Health Commissioner 
of Minneapolis told me recently that in the city of Minneapolis where the Uni- 
versity is located the maternal mortality is 1.3. Iowa, Wisconsin, and North Dakota 
together with other states where postgraduate courses are given have the lowest 
maternal mortality in the United States. 

In Minnesota and, I presume, in the other states success has been due to cordial 
cooperation of the Minnesota State Medical Society, the Minnesota Obstetrical and 
Gjmecological Society, the State Department of Health, the University of Minnesota 
and the Minnesota Maternal Welfare Committee. These organizations work together 
and every effort that is made along these lines is done after consultation and with 
cooperation. For example, our extension courses are given on the University campus 
in a building built for that purpose and are under the direction of a full-time direc- 
tor of postgraduate medical education of the Medical School. The University 
faculty with some additions from other members of the State society do the teach- 
ing. They are trained teachers, which we think is very essential. 

We have tried various methods of sending out teachers to various parts of the 
state, but now we are conducting all our courses on the campus. Those courses 
are given two or three times a year on different phases of obstetrics and pediatrics. 
This movement is so big that the universities will have to organize a new department 
of postgraduate medical education with a full-time director. 

The secret of the whole thing is cooperation of all agencies that may be factors; 
the state medical society, the local and state obstetric and gynecologic society, the 
health department, the State university, and the maternal welfare committee. "Wlien 
you get forces like these working together you can lower your mortality as much as 
70 per cent, as demonstrated by Dr. Williams in Philadelphia, by Minnesota, Iowa, 
Connecticut, and in many states where any of these different efforts for post- 
graduate medical education have been undertaken. 


VIRGINIA E. WEBB, New Oeleans, La. — The papers of Dr. Williams 
and of Dr. Lapham have both brought out the key point in postgraduate education, 
that is, the use of actual case histories as the basis for teaching. This type of 
material cannot fail to interest the men who are actually responsible for the results 
obtained and the men who are confronted with similar problems in their own 
practices. 


Ur. Williams has pointed out the problems encountered in Pennsylvania in con- 
ducting institutes or seminars, in particular the indifference of many members of 
the society and the difficulty of obtaining suitable teams of speakers to conduct 
these institutes because of the special ability needed to teach general practitioners, 
n the type of program which Dr. Lapham has outlined, it is very necessary that the 
consultants be well chosen in order that they be able to hold the interest of the 
lospital staffs and visiting physicians. 


I would like to emphasize the recommendations which Dr. Lapham has made that 
consultants conduct meetings at which obstetric procedures are discussed, 
morbidities and mortalities are analyzed and pathologic reports presented. It seems 
c me that the methods which have been used in Philadelphia could be very easily 
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used as a basis for preparation of reports on maternal mortalities. Every effort 
should be made to induce willingness on the part of the staff members to discuss 
frankly the mortalities and morbidities with tlie consultant acting as an impartial 
referee. 

Dr. Lapham’s point with regard to the study program, including pediatric con- 
sultation, is well taken. Again, the method of study of stillbirths and neonatal 
deaths used in Philadelphia might well be worked into the program carried on in 
the hospitals. In future plans for Louisiana it is anticipated that this will be done. 

Recognizing the unusual local situation of having six Charity Hospitals in our 
State, through -which a program of postgraduate education might be conducted, the 
plan outlined by Dr. Lapham was undertaken. Concrete results as have been pointed 
out by Dr. Williams are not yet measurable, but it is hoped that within a very few 
years the program will bear fruit in reducing maternal and infant mortality in 
the State of Louisiana. 

DR. HOWARD H. CUMhIINGS, Ann Arbor, hlicir. — Twelve years ago in the 
State of Michigan, Dr. James Bruce was appointed director of postgraduate medi- 
cine of the University of Michigan, and for the past six years I have had the 
privilege of working with him. I want to report tlie response of the Michigan 
physicians to this plan. Our effort is a cooperative one, shared in by the , University 
of Wayne, the University of Michigan, the Michigan State Medical Society, and 
tlie Department of Health. 

A survey made twenty-five years ago in our state showed that 17 per cent of the 
doctors of Michigan had taken some postgraduate work throughout their medical 
career. Last year, using what we call the Michigan plan, over 55 per cent of the 
doctors of Michigan had taken postgraduate work. 

In the fall during the month of October and in the spring during the month 
of April, these men have the work taken to them. In the lower peninsula they 
wall have to drive not more than fifty miles to get the work, and next year we 
will open five centers in the northern peninsula. For four days we thus bring to 
the doctors of our state the progress made in the various fields of medicine and 
over 2,500 doctors are coming every year to attend these lectures. As far as ob- 
stetrics is concerned, we always have an obstetric subject presented in both the fall 
and spring sessions. 

In addition Dr. Norman Miller and Dr. Norman Kretzsohmar instruct doctors 
with large obstetric practices who come to the University and take two weeks re- 
fresher courses. We have in Detroit also a course for men who attend the course.^ 
in their vicinity. 

The work is growing rapidly. We have 4,500 doctors belonging to our State 
Society and over 55 per cent are taking postgraduate work every year. This must be 
reflected to the people of Michigan in an improvement not only in obstetric practice 
but in other medical sciences. 

DR. E. D. PLASS, Iowa City, Ia.— Dr. Litzenberg made a statement which must 
be challenged to some extent. He said, I believe, that graduate education was on 
a firm foundation and in no danger. There is one element of danger in the situa 
tion with which we Should be familiar so we can combat it. 

The objective of graduate education in obstetrics and gynecologj’ in this countrj 
at present is to qualify young men for the Board examination so thej' maj be given 
a diploma of the Board. Last spring there developed in the Advisoiy Commit ee 
for Medical Specialties the concept that the training period of these graduate s u^ 
dents should be resolved into two equal periods of eighteen months, one inter 
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given over to a study of the basic sciences and the other eighteen months to clin- 
ical instruction. Most of us will agree that basic science instruction is worth while. 
So also most of us will agree that eighteen months is not a sufficient time to give 
even a brilliant young man adequate clinical training. Fortunately it was not 
adopted. Apparently there are certain individuals on the Advisory Committee 
who are trjing to develop graduate edncation in obstetrics and gynecology just as 
it is in biology or psychologj' or some of the other nonmedical disciplines. I think 
we should be cautious and should discourage any effort to decrease the clinical 
training of these young men to any such extent. In the final analysis, the ob- 
jective of the Board, as I see it, is to assure the development of adequately trained 
clinical obstetricians and gynecologists, so that the women of the country may have 
better care than they would otherwise have. I believe this trend toward over- 
emphasis on the basic sciences may defeat that really broad objective. 

DR. WENDELL H. STABLE, Battle Creek, Mich. — I would like to talk about 
the awakening effort in the small town. I am from Battle Creek, Michigan, where 
we deal with a great man 3 ' rural cases. The plan we have in conjunction with 
the Kellogg Foundation is one of the best to improve rural obstetrics I have heard 
of in a long time. We are interested in the records of all of the four types of cases 
which Dr. Williams told j’ou about, stillbirths, neonatal deaths, maternal deaths, 
and deaths of the child occurring one month after deliverj’. We go so far as to 
send out into the rural areas a councilor who will go to the family to find out their 
circumstances, and whether or not there was a reason whj' the woman was not sent 
to a hospital. We have gone to the doctor who delivered the woman and questioned 
him. We have taken all the hospital records, and have brought a report back to 
the committee of doctors who study the case to determine wdiether the fault was 
due to lack of good medical attendance, hospitalization, consultation, nursing care, 
financial, or social problems, in the same way as is done in the larger cities. We 
have learned that it is time to go to the man out in the country and to give him everj' 
help. You cannot force him to do things, but you can bring to him things that are 
interesting. 

DE. RUDOLPH W. HOLMES, University, Va. — Many factors tend to better 
obstetric work which alreadj- have been reflected in a lessened morbiditj^ and mortal- 
ity the country over. Among these is the enormous increase in the use of hospital 
facilities for parturients, for the hospital obstetric technique is superior to anj'- 
thing which may be employed in the home. The registration of good hospitals by the 
American Medical Association, and the recognition by the College of Surgeons of 
those hospitals which have demonstrated peculiar fitness for their work have been 

invaluable. 

In Chicago forty years ago about half of all deliveries were conducted by mid- 
wives, while in 1938 only 548 births were managed by midwives. In this same j'ear 
in Hartford, Conn., 99 per cent of all births were hospital births; in Philadelphia 
the rate was 84.4 per cent. In 1939 the registered hospitals of the countrj' could 
liave taken care of 74 per cent of all national births if they were fully occupied 
and with unrecognized hospitals approximatelj- 80 per cent of all births could have 
been hospitalized. Yet but 48.0 per cent were actually controlled in hospitals. 

DE. HIEAM W. KOSTMAYEE, New Orleans, La. — In the final analysis this 
question goes back to the character of the doctor, to his interest in the program 
and to his integritj-. If our medical schools through their undergraduate curriculum, 
tlieir internships and their residencies are turning out a class of men who will not 
l>ave to be kept educated but will keep themselves educated, perhaps the necessity 
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for postgraduate or graduate medical training other than leading to the advanced 
degrees, may in the future hecome unnecessary. 

At present, however, -it seems to me of paramount importance to reach the 
physicians, more particularly perhaps in the rural districts but in many of the 
urban districts as well. At Tulane we have tried to reach the so-called general 
practitioners in the rural communities in one of several ways. The two important 
ones are intramural programs and extramural or extension teaching programs. At 
each session at Tulane we have in attendance considerably over 200 men and women 
physicians. They are not confined to the immediate geographic surrroundings but 
come from the four points of the compass of the United States. Finding, however, 
that there are a good many physicians who either could not or would not come into 
Tulane for postgraduate medical training we have been conducting for some years 
our postgraduate extramural training. This has been confined to the southern 
states but not always to obstetrics and pediatrics. 

DR. LAPHAM. — Dr. Williams’ paper demonstrated a proved method by 
which maternal and infant mortality can be decreased. This is probably one of 
the best long-term maternal programs that has ever been presented, and I hope that 
everyone here will be stimulated to put into operation such a program if it is not 
already developed in liis community. 


Society Transactions 

CENTRAL ASSOCIATION OF OBSTETRICIANS AND 
GYNECOLOGISTS 

Thirteenth Annual Meeting, October £, S, and 4, 1941 
The following papers w'ere presented: 

Clinical Application of Ergonovine During the Third Stage of Labor. Dr. A. W. 

Diddle (by invitation), Iowa City, la. (For original article, see page 450.) 
Diaphragmatic Hernia in the Newborn Infant. Drs. John A. Haugen and C. J- 
Ehrenberg, Minneapolis, Minn. (For original article, see page 502.) 

The Relation of Inhalation Analgesia and Anesthesia to Asphyxia Neonatorum. 
Dr. Curtis J. Lund (by invitation), Madison, Wis. (For original article, 
see page 365.) 

Radium in the Treatment of Uterine Bleeding Caused by Benign Lesions. Drs. 
Lawrence M. Randall, Sim B. Lovelady and Fletcher S. Sluder (by invita- 
tion), Rochester, Minn. (For original article, see page 377.) 

The Use of Uterine Packs Impregnated with Sulfanilamide. Drs. ’ 

Anderson, Herman L. Gardner, M. F. Gunderson, and J. M. Slack, nia , 
Nebr. (For original article, see page 410.) 

Syphilis in Obstetrics. Dr. E. D. Plass, Iowa City, la. (For original article, s 
page 484.) _ 

Nutritional Edema in Pregnancy, Dr. B. E. Arnell, and W. F. Guerriero, 
Orleans, La. (For original article, see page 467.) 

A Review of Seventy-five Cases of Eclampsia. Drs. G. S. McClellan,^ W. D. } 
horn and P. M. Densen, Nashville, Tenn. (For original article, see p g 

493.) 
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Premature Rupture of the Membranes. Drs. John H. Alorton, C. S. Peabody, John 
Newdorp, and Fred L. Adair (by invitation), Chicago, 111. (For original 
article, see page 422.) 

Gynecographic Aid in the Diagnosis of Ectopic Pregnancy. Dr. Irving F. Stein, 
Chicago, Dl. (For original article, see page 400.) 

A Study of One Hundred and Fifteen Cases of Ruptured Ectopic Pregnancy. 
Dr. W. 0. Johnson, Louisville, K 3 ^ (For original article, see page 437.) 

Nutrition Study in Pregnancy. Dr. Philip F. Williams, Philadelphia, Pa. Guest 
speaker. 

Postgraduate Hospital Teaching Program through Consultation Service in Com- 
munity Hospitals. Dr. klaxwell E. Lapham (by invitation). New Orleans, 
La. 

Graduate Education in Obstetrics, Dr. Philip F. Williams (by invitation), Phila- 
delphia, Pa. (For original article, see page 528.) 

Clinical Evaluation of Equine Gonadotropin. Dr. Laman A. Gray, Louisville, Ky. 
(For original article, see page 387.) 

Office Curettage for Prolonged and Resistant Puerperal Bleeding. Dr. Phil C. 
Schreier,' Memphis, Tenn. 

Complete Laceration of the Perineum and the Repair. Dr. Joseph W. Kelso, 
Oklahoma City, Okla. 

Effect of Lymphogranuloma Venereum on Pregnancy, Labor, and the Fetus. 
Drs. C. Leon Wilson (by invitation) and H. Close Hesseltine, Chicago, 111. 
(For original article, see page 459.) 


CHICAGO GYNECOLOGICAL SOCIETY 
MEETING OF OCTOBER 17, 1941 
The following case reports were presented: 

A Case of Dnruptured Tubal Pregnancy Diagnosed by Gynecography. Dr. 
Irving F. Stein. (For original article, see page 525.) 

Theca Cell Tumor. Dr. W. C. Danforth. (For original article, see page 526.) 
The following paper was presented: 

Pregnancy in the Syphilitic Mother. Dr. S. J. Benensohn. (For original 
article, see page 508.) 



Correspondence 


Early Ligation of Cord 

After reading the editorial by Dr. Harry Bakwin, on "Depriving tlie Infant of 
Its Placental Blood," in the October, 1941, issue of the Journal, I would state 
that I am in accord with its contents. But, I feel that we should not overlook 
other factors, which might mean either life or death, a normal child or one perhaps 
showing brain tissue involvement. We should also take into .consideration the type 
of labor, that is, whether or not it has been prolonged, with the head pounded against 
the perineum, or where there is a hematoma. 

In all types of breech deliverj^ and all types of forceps delivery, there is always 
the danger of a tear in the tentorium cerebelli, and in these instances one would want 
a decreased amount of fluid in the blood stream. 

This specific group of cases should receive further study relative to depriving the 
infant of some of its placental blood. 

Usually, following these particular types of cases, I give from 10 to 20 c.c. of 
maternal blood, into the gluteal region or under the scapula. It tends to hasten 
coagulation in the baby’s blood, thereby' checking any bleeding in that particular 
region and avoids intercranial pressure which brings about respiratory embarrass- 
ment. This is kept up for a period of from three to five days. In this way' one 
can build up the loss of red corpuscles and also the hemoglobin. In many of tliese 
cases one notices most particularly respiratory' embarrassment due to bleeding in the 
tentorium cerebelli. Soon after the administration of the blood, this tends to clear 
up. The same applies to a child that may become spastic after delivery. 

A. Herbert HIanter, M.D. 

Columbus, Ohio 

December 12, 1941. 


To the Editor; 

Though late ligation of the cord leads to an increase in the blood volume of 
the newborn, it is hardly likely that this would atfect the bleeding wliich results from 
the tearing of tissues. Under such circumstances the use of vitamin K or, better, 
one of the snbstitute.s, is indicated to bring the coagulability of the blood within 
the normal range. There is no reason to use blood subcutaneously or intramuscularly, 
since this does not increase the coagulability of the blood as well as vitamin K; in- 
deed it is doubtful whether it increases it at all. Red blood cells, given parenterally » 
except by the intraperitoneal route, do not enter the blood stream. 

Harry Bakwin, M.D. 
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Department of Reviews and Abstracts 

Conducted by Hugo Ehrenfest, M.D. 


Selected Abstracts 


Toxemia of Pregnancy 

Hofbauer, J.: New Orientation on the Etiology of the Toxemia of Pregnancy, 
West. J. Obst. & Gyiiec. 49: 615, 1941. 

Tile writer presents a succinct account of new concepts regarding the patho- 
genesis especially of late toxemia, dealing particularly with the biologic significance 
of tliree well-defined principles, namely histamine, the posterior pituitary hormone 
and acetylcholine. 

In his opinion, increasing information in regard to interaction of these three 
pharmacologic agents during pregnancy provides hope for clarification of certain 
fundamentals in the etiology of toxemia. 

From a consideration of tlie pivotal position of the liver in the detoxification 
of products of liormonal secretion, in the storage of glycogen, plasma protein, and 
water metabolism, the view crystallizes that in the prenatal period efforts toward 
preservation of integrity of liver function as a guard against possible toxemia 
may be of decisive importance. 

Hugo Ehrenfest. 

Penfold, w. J.; On the Nature of Eclampsia, Med. J. Australia 11: 198, 1941. 

The author states that there are signs of acidosis in eclampsia, the specific acid 
in e.xeess being lactic acid. This probably accounts for the absence of glycogen 
in the liver. In eclampsia the synthesis of lactic acid to glycogen in the liver 
is defective. One has to deal with a derangement of the Cori cycle produced by 
infection or toxemia, so that lactic acid is not promptly and efliciently converted 
into glycogen. It accumulates in the body and gives the coma of acidosis. The 
author places great emphasis on infection as a theoretical cause in eclampsia. 

The author deems it necessary to make good the defect in the alkali reserve 
which occurs in eclampsia. The alkali must not be given in excess, since the 
patient might pass from the convulsions of eclampsia to those of alkalosis. He 
concludes that eclampsia is an acute sarcolactic acid intoxication occasioned bj' a 
large production of the substance within the body, and by an interruption of its 
disposal by the synthesis of glycogen, which depends upon the presence of some 
infection. 

William BERStAN. 

Page, E. w.: Effect of Eclamptic Blood on Urinary Output and Blood Pressure 
of Human Recipients, J. Clin, Investigation 17: 207, 1938. 

Page undertook to determine whether the transfer of 400 c.c. of blood from 
patients with severe pre-eclampsia or eclampsia to normal pregnant women would 
have any effect on the blood pressure, urinary output, and symptomatology' of the 
recipient and to discover in eclamptic blood traces of posterior pituitary in excess 
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of the amount that might be present in normal blood. Thirty-seven determinations 
of antidiuretic effects together •with blood pressure curves were done on 28 patients. 
As little as 0.01 unit of solution of posterior pituitary may be readily detected 
on suitably prepared normal human test subjects. Transfusions of 500 c.c. of 
blood from normal donors do not result in a significantly altered blood pressure 
or urinary output in the recipient, although the results suggest the presence of 
traces of posterior pituitary in normal blood. If small amounts of solution of 
posterior pituitary are added to human blood in ■vitro and allowed to stand for 
from thirty to sixty minutes before transfusion, a definite antidiuretic response 
may be obtained in the recipient. If large amounts of solution of posterior pituitary 
are given to donors prior to the withdrawal of blood, no definite antidiuretic 
response can be obtained in the recipient, indicating a rapid elimination or de- 
struction of the hormone from the circulating blood stream. When amounts of 
400 c.c. of blood are rapidly transferred from patients with eclampsia or severe 
pre-eclampsia to normal pregnant women, the recipients do not show any rise in 
blood pressure, interference •with diuresis or untoward symptoms. The results do 
not confirm the contention that there is a toxic substance in toxemic blood or 
support the theory that there is a hypersecretion of the posterior pituitary in 
eclampsia. 

J. P. Gkeenhili,. 


Yamada, K.; A Study of the Relationship Between the Origin of Eclampsia 
and Allergy, Japanese J. Obst. & Gynec. 23: 2, 1940. 

Yamada experimenting with rabbits found histologic differences in the pregnant 
animals which were sensitized to blood serum from eclamptic women but were not 
present in the animals sensitized to blood serum from noneclamptic women. This 
he attributes to allergy. Furthermore, he found that an antigen ■wdiich produced 
a strong shock reaction was to be found only in the blood serum and placentas of 
eclamptic patients. The author, therefore, firmly believes that eclampsia has its 
origin in allergic changes. 

J. P. Greenhill 


Cope, Cuthhert Leslie; Excretion of Pregnandiol in Toxemia of Pregnancy, The 
Lancet 2: 158, 1940. 

Pre'viously published reports have indicated a greatly reduced excretion of preg- 
nanediol glucoronidate in the urine of patients with toxemia of pregnancy. ^ A 
study by the author of a series of ten cases of toxemia does not confirm this claim. 
During the last month of normal pregnancy, 30 to 90 mg. of pregnanediol gluco 
ronidate is excreted daily with a mean figure of 55 mg. In the toxemic group 
the excretion varied from 28 to 55 with a mean of 39.4 mg. In one pregnant 
patient with chronic nephritis no pregnanediol was excreted. 

Carl P. Huber. 


Ch’ing-shan, Lu; Total 24-Hour Urinary Excretion of Estrogens in Normal an 
Toxemic Pregnancies, Chinese M. J. 59: 131, 1941. 

The daily urinary excretion of estrogens was studied in normal pregnancies^^^ 
well as in cases of pre-eclampsia, eclampsia, chronic nephritis, mild toxemia, 
vomiting of pregnancy. ' _ jj,g 

Except in cases of hyperemesis, a decrease in the excretion of estrogens 
urine was found in all the toxemic pregnancies. ^ 

A lowering of the urinary estrogen was also observed in a patient rec 

corpus luteum during pregnancy. ^ ^ jJalanp. 
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Beckham, Charles H.: The Effect of . Syphilis and Its Treatment on the Incidence 
of Toxemia of Pregnancy, Am. J. Syph., Gonor. & Ven. Dis. 25: 280, 1941. 

This is a report of 13,742 consecutive deliveries at the Johns Hopkins Hospital. 
Antisypliilitic treatment administered to pregnant syphilitic women during preg- 
nanej’- does not increase the incidence of toxemias of pregnancy. 

C. O. Maland. 


Setzer, 0.: Dependency of Eclampsia Upon Climatic Pactors, Zentralbl. f. Gynak. 

64: 972, 1940. 

The author studied meteorologic conditions obtaining during 129 attacks of 
eclampsia. A change in weather either to colder or warmer was noted at the onset 
of 75 per cent of cases. A change to cold was found in 54 per cent more cases 
than a change to warm weather. Eelative humidity was high at the onset of eclamp- 
sia in 68 per cent of cases. An increase in the incidence of eclampsia was found 
in April, May, and June and in the months in w'hich there were many changes from 
cold to warm weather. Barometric pressure as a factor was not considered in this 
study. 

R. J. Weissman. 


Lennon, G. Gordon: Eclampsia — A Statistical Review, Brit. M. J. 1: 944, 1938. 

A comprehensive study and report of eclampsia in the northeastern area of Scot- 
land is given. Colon lavage, gastric lavage, and venesection (for blood pressure 
over 160 mm. Hg) are done. Also 1 gr. of thyroid extract is given daily to 
further diuresis. Occasionally, veratrone, % c.c. intramuscularly, is used as an 
alternative for venesection. Membranes are ruptured for labor induction if the 
patient is at or near term. When labor has already begun, it is terminated as 
quickly as possible. Conservative measures are employed only if the patient is 
unduly far from term and if she responds well to treatment. 

The incidence of eclampsia in the Aberdeen Hospital over a period of live years 
was 1.59 per cent. The incidence was 18 per cent higher in the winter months 
from October to March than from April to September; 73.77 per cent of the cases 
occurred in either first or second pregnancies, 65 per cent up to the age of 30 years 
without any deaths. The mortality rate over 30 years was 28.6 per cent. Anti- 
partum eclampsia was as common after 30 years of age as before. However, the 
post-partum type was more common (77 per cent of cases) before the age of 30. 
There was a striking difference between the mortality rates for towns (5.71 per 
cent) and for the county (15.4 per cent). 

The maternal mortality rate for this series was 9.84 per cent. This figure was 
doubled in illegitimate pregnancies. The fetal mortality rate, including neonatal 
loss, was 39.34 per cent. 

P. L. Ad.ur akd John A. Haugen. 


McKelvey, John L.: Remote Vascular Lesions of the Toxemias of Pregnancy and 
Their Clinical Significance, The Journal Lancet 51: 35, 1941. 

The author gives consideration to the role of pregnancy in the production of 
arteriosclerosis and points out that pregnancy alwaj's advances the lesion. In some 
oases pregnancy may produce a speedy progression of the disease with ultimate 
destruction. Of all the known exacerbating agents in hypertension, pregnancy is 
the most certain and severe. Not only does the pregnancy affect the arteriosclerosis 
hut the pregnancy may be prejudiced by the toxemia, the major effect lying in 
the production of the condition known as ablatio placentae. It is felt that the 
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persistence of a systolic blood pressure of 140 mm. of mercury and/or a diastolic 
pressure of 90 mm., and/or albuminuria allow.s a diagnosis of arteriosclerosis. 
Whetlier tlie hypertension is primary or secondary to the toxemia is only of aca- 
demic interest. It is stated that at the Johns Hopkins Hospital in a ten-year 
period following a diagnosis of arteriosclerotic toxemia, 25 per cent of the patients 
died. It is the author's opinion that if early recognition of the lesion and appro- 
priate sterilization were caia-ied out, the dreadful remote mortality of the disease 
might be somewhat lessened. 

WiLLiAst Berman. 

Heynemann, Th.: Eclampsia and Its Precedent Conditions, Deutsche nied. 
Wchnschr. 66: 757, 1940. 

Hejmemann believes that there is a storage of metabolic products in the placenta 
which affects the gravida in eclampsia and its related states. Early diagnosis 
and treatment are essential as the prognosis is seven times better in the pre-eelamptic 
states. An albumin-, fat-, and salt-poor diet with 1 liter of fluid intake is recom- 
mended. Prophylaetically a diet is given in wliicli vegetables and fruits largely 
replace meats and fats. Patients are hospitalized as soon as definite indication 
of disease appears. In considering increase of blood pressure, the individual’s 
usual pressure should be considered rather than the reading per se. Diagnostic 
helps in experienced hands are: (1) Reduction of the response to galvanic stimu- 
lation of the median nerve. Alterations in the response have prognostic value; 
(2) Retinal vascular spasm; (3) Alterations of capillary flow as noted in nail 
folds. Venesection for control of hypertension should be carefully controlled by 
constant blood pressure readings to avoid collapse. 

R. J. Weissman. 

McNeile, Lyle G., and Page, Ernest W.: The Personality Type of Patients with 
Toxemias of Late Pregnancy, Am. J. M. Sc. 197: 393, 1939. 

A method used by a previous worker in the study of nonpregnant individuals 
with essential hypertension has been utilized to study the personality types of 
women with normal pregnancies, and with pregnancies complicated by pre-ecIamptic 
toxemia, eclampsia, glomerulonephritis, or essential hypertension. 

The results indicate that only those women with essential arteriolar hypertension 
(as a group) differ significantly from the normal in having personalities charac- 
terized by an increased psychomotor activity. 

Further correlations are shown between the diagnosis and the age, parity, height, 
weight gain with pregnancy, and family history. A classification based on the 
probable origin of the hypertension is suggested for use. 

The relationship between the hypertensive personality and the late toxemias o 
pregnancy with its value in differential diagnosis is discussed. 

J. Thoknwell Witherspoon. 

Sakler, B. E.: Eye Changes in Pregnancy, Ohio State M. J. 36: 522, 1940. 

The ophthalmoscope should be considered a valuable adjunct in the modern 
management of the toxemias of pregnancy because hypertensive, angiospastic, toxemic, 
retinal changes appear early. It is generally conceded that toxemic cases wi 
normal ocular fundi make a complete recovery. The visual progpiosis in toxmn^ 
patients who develop peripheral retinal changes is on the whole surprising y 
A diagnosis of optic neuritis, retinitis, or retinal detachment, presents a 
indication for the immediate termination of the pregnancy, in an effor 
guard the future health and vision of the mother. 


J. P. GP.EENinEU. 
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Irving, F. C.; A Study of Five Hundred Consecutive Cases of Pre-eclampsia, 
Cauad. M. A. J. 137 : 40, 1939. 

The author summarizes 500 cases of pre-eelampsia seen in a two-year period 
at the Boston Lying-in Hospital. Of these 397 were mild with hypertension of 
mild degree and no more than a slight trace of albumin in the urine, 248 were 
primiparas and 27.8 per cent of the multiparas had had pre-eclampsia in a previous 
pregnancy. 

The leading signs and symptoms were edema in 71.6 per cent, headache in 41.8 
per cent, vomiting in 27.45 per cent, and visual disturbances in 27.0 per cent. Blood 
chemistry studies were of little clinical value. Patients with a systolic blood 
pressure above 150 or a diastolic pressure above 100 were hospitalized. 

Treatment consisted of bed rest, restriction of the fluid intake below the output 
of the preceding twenty-four hours. A milk diet of 1,200 c.c. or less Avas given 
for the first three days followed by a low salt, low protein diet of 1,378 calories. 
Magnesium sulfate Avas given for catharsis. 

Of the pregnancies, 39 per cent were terminated artificially, 8 per cent by cesarean 
section, but only 8 of the 40 cesarean sections Avere performed because of the 
toxemia. The fetal mortality Avas 2.6 per cent in 194 pregnancies terminated be- 
tAveen thirty-two and thirty-six Aveeks, and 5.9 per cent in 252 patients delivered 
at from thirty-six to forty Aveeks of gestation. The gross fetal mortality Avas 6.9 
per cent for the group, Avhich is only 0.6 per cent greater than for the hospital 
population during the same period. 

Five patients developed convulsions, all post partum. There was one maternal 
death following Ioav segment cesarean section performed because of a contracted 
pelvis after twenty-four hours of trial labor. Death Avas due to general peritonitis, 
The maternal mortality Avas 0.2 per cent. 

Carl P. Huber. 


Fuitado, Alfonso H,: The Treatment of Eclampsia by the Method of Stroganoff, 
Kev. de gynec. e d'obst. (Eio de Janeiro) 2: 386, 1938. 

The author, revieAving in detail and recommending Stroganoff ’s method and sta- 
tistics, reports a series of 15 cases; 11 of the patients were treated conservatively 
With no mortality, while in those treated surgically the maternal mortality rate 
Avas 8.3 per cent. 

Mario A. Castallo. 


Gruerriero, Wm., Leidenheimer, Henry, and Zander, Edwin; An Analysis of 220 
Cases of Eclampsia from Charity Hospital at New Orleans, Ncav Orleans 
M. & S. J. 94: 68, 1941. 

The authors base their conclusions upon 220 cases Avith a fetal mortality of 41 
per cent and a maternal mortality of 8.6 per cent. The management of eclampsia 
involves three considerations: (1) its prevention by adequate prenatal care; (2) the 
termination of pregnancy if pre-eclampsia cannot be controlled; (3) if eclampsia 
•las definitely set in it should be treated primarily, Avith delivery delayed until 
the convulsions have been controlled. ToAA-ard the end of the period covered in 
this study, the incidence of eclampsia and the mortalit 3 - rate decreased due to 
better prenatal care. Cesarean section A\as never performed Avith eclampsia as 
the indication per se. 

Eugexe S- Auer. 


Naeslund, John; Hyperemesis Gravidarum, Upsala Takaref. forh. 45: 285, 1939. 


19 


“■^•though 62 per cent of the pregnant women attending the author’s clinic during 
^7 and 1938 suffered vomiting, onlj- 0.6 per cent of that total attendance fell 
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in the hyperemesis gravidarum group. He briefly reviews the various theories 
of the causation of hyperemesis. 

He develops a theory of the cause of pregnancy toxicosis, particularly in rela- 
tionship to hyperemesis and abruptio placentae, which is dependent on the assump- 
tion that substances from the ovum enter the mother’s blood stream and produce 
a condition of allergy. The significance of the paternal contribution to the ovum 
in this connection is emphasized. The author then turns specifically to the blood. 
The results of investigating the blood groupings in 236 mothers and children and 
some fathers in relation to nausea, vomiting, and albuminuria of pregnancy in- 
dicate that the serious cases are strikingly more numerous when the mother and 
child differ in blood grouping. Evidence is offered of the presence of fetal blood 
in the maternal circulation. Allergy studies by the method of intracutaneous 
injection are described in detail and lead to the conclusion “that substances are 
sometimes to be found in the body of the pregnant woman whicli react to injec- 
tions of blood from the fetus or the father.’’ 

A number of histories are reviewed of patients in whom relief was obtained 
after all other methods had failed, by the use of repeated intramuscular injections 
of from 1 c.c. to 20 c.e. of the liu.sband’s blood. 

Claude J. Ehrenbekg. 

Brandstrup, Ebbe: Some Problems Concerning the Pathogenesis and Treatment 
of Hyperemesis Gravidarum, Acta obst. et gynec. Scandinav. 19: 376, 1939. 

In Denmark, hyperemesis each year costs the lives of six women, necessitates 
30 to 40 therapeutic abortions, and causes illness and serious inconvenience in over 
4,000 women. Treatment with large doses of suprarenal cortex was tried in 11 
cases of hyperemesis. In four of the cases the condition was aggravated, necessitat- 
ing therapeutic abortion, while improvement was seen in the remaining cases. Hence 
it appears that suprarenal cortex is not a specific remedy for hyperemesis, and 
the author’s results speak strongly against the hypothesis that insufiSciency of the 
suprarenal cortex might be the primary cause of hyperemesis. 

The author assumes that hyperemesis is brought about by an abnormal reaction 
of the organism to the greatly increased hormone production that is a normal 
feature of pregnancy. 

Secondarily, the development of hyperemesis is largely dependent upon psychic 
factors. As the third factor in the pathogenesis a state of inanition develops, 
in which severe damage to the liver and the central nervous system is due to a 
rapid fall in glycogen and to vitamin deficiency, probably caused by the inanition 
under the special hormonal conditions present in the pregnant organism. In beep- 
ing with this view of the pathogenesis, the proper conservative treatment will con 
sist in a sedative, psychic, and restorative therapy aimed to counteract the vomit 
ing and its consequences. Eestorative therapy consists in administration of sodium 
chloride, water, glucose, insulin, and vitamins. The future will show w et er 
suprarenal cortex is to be established as an effective remedy in the restorative 
therapy. If conservative treatment fails, interruption of the pregnancy is neces 
sary. 

J. P. Greenhill. 

Walther, P.: The Treatment of Gastric Pain and Vomiting of Pregnancy by 
Means of Histidine, Bull. Soc. d’obst. et de gynec. 27: 190, 1938. 

Walther used a 4 per cent solution of the monochloride of histidine 
for nausea and vomiting of pregnancy, and heartburn. Injections are given ® 
day or every second day depending upon the severity of the symptoms. 
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are no general reactions from tliis therapy and only a slight burning sensation 
locally. The author ^Yarmly recommends this medication because he has obtained 
spectacular results with it. 

J. P. Greenhill. 

Westman, A.; Hyperemesis Gravidarum, Acta. obst. & gynec. Scandinav. 20: 

203, 1940. 

In a period of three years, 66 cases of hj’peremesis were observed at the Lund 
Women's Clinic. The treatment generally adopted consisted of abstinence from food, 
injections of glucose and insulin for one or two days and then an abundant supply 
of salt by mouth. In 28 women prolan determinations of the urine were made 
and an increase was found in the majority of the cases. However, there was no 
parallelism between the severity of the disease and the increase in the amount of 
prolan. Abortions were induced in the severe cases. 

In the discussion of this paper, Alilstrom said that in his entire career, which 
included observation of 56 cases of hyperemesis, he had never performed an abor- 
tion nor had he observed a death from hyperemesis. He has treated all his cases 
by psychotherapy with the aid of bromides. 

J. P. Greenhill. 
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American Congress on Obstetrics and Gynecology 

St. Loxiis, Missouri, April 6 to 10, 194$ 

The general features of the program for the coming Congress may be announced 
as follows: 

The morning sessions will be divided into two periods from 9:30 to 11 and 11 to 
12. The more formal presentations will appear in the first period. 

Monday morning at 11 o 'clock there will be a general ‘ ‘ Obstetric Information 
Please, ’ ’ based on the well-known quiz program and presided over by a moderator 
and four experts. This will be repeated on Wednesday morning, for shock and 
hemorrhage, and Friday, on economics. Clinical conferences on genital infections 
■anil be held Tuesday morning at 11 and Thursday morning on “How Not to Treat 
Carcinoma. ’ ’ During the afternoons various groups will present formal programs 
devoted to nursing, public health, and hospital administration, among which will 
he certain combined programs. 

-A- special feature of this Congress will be a daily consultation service at 3:30. 
About 50 nationally known physicians will make themselves available for fifteen- 
minute consultations through a registration system by individual practitioners who 
may desire such advice in their specific problems. 

Pound table discussions will also be arranged bj* the section chairmen. 

Practical demonstrations are scheduled in the scientific exhibit area on manikin 
deliveries, home care technique, and blood transfusions. Details of programs of other 
sections will appear shortly. 

Further information is available at the Central Office of the Congress at 650 Bush 
Street, Chicago. Hotel reservations should be made directly and at an early date. 
Phj-sicians, nurses, public health administrators, educators, and hospital admin- 
istrators are urged to send in their registration fee of $5.00. 
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Postgraduate Courses in Obstetrics at Chicago Lying-in Hospital 

Five postgraduate courses in obstetrics, each of four weeks’ duration, will be of- 
fered at the Chicago Lying-in Hospital between January 12 and June 6, 1942. These 
are sponsored by the Illinois State Department of Health and the Children’s Bureau 
of the U. S. Department of Labor. The features of the program consist of observa- 
tions on current managements of normal and abnormal states of the pregnant, 
parturient, and puerperal patient. Lectures, demonstrations, clinics, and other 
teaching means augment the operating room and birth room observations, and ward 
round discourses. The course is run on a non-profit basis. A deposit of $25.00 is 
required on registration, $10.00 of which is refunded at the completion of the course. 
All the members of the department participate in giving the courses. Additional 
information and application blanks may be obtained by request from Postgraduate 
Course, Department of Obstetrics and G 3 'necology, 5848 Drexcl Avenue, Chicago, 
Illinois. 


American Board of Obstetrics and Gynecology 

The general oral and pathologic examinations (Part II) for all candidates 
(Groups A and B) will be conducted at Atlantic City, N. J., by the entire Board, 
from Wednesday, June 3, through Tuesday, June 9, 1942, prior to the opening of 
the annual meeting of the American Medical Association. 

Formal notice of the time and place of these examinations will be sent each 
candidate several weeks in advance of the examination dates. 

Candidates for reexamination in Part II must make written application to the 
Secretary’s Office before April 15, 1942. 

As previously announced in the Board booklet, this fiscal year (1941-1942) of the 
Board marks the close of the two groups of classification of applicants for exami- 
nation. Thereafter, the Board will have only one classification of candidates, and 
all will be required to take the Part I examinations. 

The Board requests that all prospective candidates who plan to submit applica- 
tions in the near future request and use the new application form which has this 
year been inaugurated by the Board. The Secretary will be glad to furnish tliese 
forms upon request, together with information regarding Board requirements. Ad- 
dress Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), Pa. 


Erratum 

In the article by Z. J. R. Hollenbeck and P. J. ®"*'‘*^r'°ilc:'„T*'tIip^cuts are'^toor- 

in the Management of the Menopause," page 332, Februar> issue, the c 
rectly placed. Fig. 1 has the caption for Fig. 2, and vice versa. 
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Original Communications 


THE TREATMENT OF TETANY IN PREGNANCY 
With a Brief Review of the Literature 

George W. Anderson, M.D., Buffalo, N. Y., and 
Luther Musselman, M.D., Boston, Mass. 
fFrom the Departvyent of Obstetrics and the Metabolic Clinic of the Buffalo General 
Hospital and the University of Buffalo Medical School) 

V\^E CONSULTED tlie literature when we were confronted with the 
management of eases of hypoparathyroidism associated witli preg- 
nancy. Earlier discussions of the subject were confusing, in fact many 
of the cases reported simulated toxemias of pregnancy, pai’ticularly 
eclampsia. 

One of the best sources of information was that of Kehrer’s' report 
written in 1913. He reviewed all of the cases (inclusive) of that year 
end discussed A^ery completely the subject of tetany in pregnancy. No 
similar review has been written in the American literature, although 
the subject of the parathyroid glands has been thoroughly discussed 
hj’’ Thomson and Collip,“ Boothby and Davis, ^ and Barr.'' These 
authors, however, had Amry little data on tetany associated Avith preg- 
nancy. Pool,'' in 1917, published an excellent discussion of the female 
genital apparatus in relation to the parathyroid glands. In this paper 
a case of postoperative tetany associated Avith pregnancy Avas presented. 

In a recent paper, ScliAvartz, Litchtenstein and Curtis® reported a case 
ot postoperative hypoparathyroidi.sm associated Avith pregnancy suecess- 
tuily treated Avith dihydrotachysterol (A. T. 10). Because of the in- 
trequeney of similar reports and the splendid results obtained Avith di- 

pdrotaehysterol, a summaiT of previous findings Avas included in this 
study. 

Ye Avish to report three ca.ses of this type and also to review briefly 
the literature and to point out some of the altered clinical features of 
parathyroid insufficiency associated Avith pregnancy. 

. Editors accept no responsibility for the vievA-s and statements of 

>ors as published in their “Original Communications.” 
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REV1E^Y OF THE LITERATURE 

The subject of tetany is a vast one, hence this review is limited to the 
specific topic of tetany associated with pregnancy. Complete reviews 
may be found by Boothby," Boothby and Davis, ^ Barr,'* and Thomson 
and Collip.^ 

Steinlieim,® in 1830, described a fox’m of tetany associated with preg- 
nancy and lactation, and one year later a similar ease was described by 
Dance.® Trousseau,*® in 1854, considered lactation tetany as the most 
common form of tetanj^ and proposed the term, “rheumatic contractures 
of nursing women.” A few scattered ease reports**’*^ appeared during 
the next few years, but writers ivho reviewed these cases in later years 
felt that eclampsia may have lieen confused with tetany, as we differen- 
tiate the two distinct entities today. 

With the advent of the first thyroidectomy performed by Koeher,*® in 
1878, a new etiologie factor for hypoparathyroidism developed. It was 
not until 1880 that the pai*athyroid glands were described by Sand- 
strom.*^ Weiss,*® working in Billroth’s Clinic, was the first to recognize 
that tetany might follow thyroidectomy. Glej^*® demonstrated that thy- 
roidectomies would be fatal if the parathyroid glands were also extir- 
pated. These facts were confirmed by Vassale and Generali** in 1896. 

In Tables I, II, and III we have summarized in chronologic sequence, 
the tjTies of tetany observed and the treatment administered by previous 
investigators. 

The early experimental work of Frommer,®® Halsted,®* Massaglia,^^ 
and Thaler and Adler^® aided in explaining the predisposition of preg- 
nant women in developing tetany. These experimenters showed that in 
dogs which had suiwived partial parathyroidectomj'' for as long as 
eighteen months the occurrence of pregnancy would precipitate tetany. 

Erdheim,^* working with rats in which he had extirpated the para- 
thyroid glands, observed that toward the end of each of two successive 
pre^ancies definite signs of tetany developed. In both instances par- 
turition resulted in complete relief of sjunptoms. 

MaeCallum and Voegtlin®® demonstrated tlie relationship between the 
parathyroid glands and calcium metabolism in 1911 and also the rela- 
tionship between nervous manifestations following parathjo’oidectomy 
and the level of the serum calcium. . , 

Werelius,®® in 1913, demonstrated that thyroparathyroidecti^iM 
dogs had convulsions in the later stages of pregnancy and often died, e 
also felt that the fetal parathyroids did not compensate for the absence 
of the mother’s glands. 

In demonstration of the variations of experimental animals to hypo- 
parathyroidism associated with pregnancy’', the ivork of Carlson, m 
1913, was interesting. Carlson-® found that eats submitted to hy'popar - 
thyroidectomy’’ in late pregnancy did not have an acceleration or intens - 
fieation of the sy^mptoms of parathywoid tetany. _ In dogs subjecte 
the same procedure, however, 50 per cent died in acute tetany wi i 
twelve to twenty’'-four hours after parathyanidectomy. _ Carlson t 
found that active immunity was decreased in dogs with para ly^ 
tetany. . 

Perhaps the most elaborate discussion of tetany m pregnancy 
■written by Kehrer* in 1913. In his monograph Kehrer 
eases in the previous litei’ature to which he added 5 eases ot i 
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We have tabulated the types of cases reviewed by Kehrer in Table I. 
Arbitrarily the year 1913 is used as a dividing- line for the data sum- 
marized in Tables I and II as “early” and “more recent” literature, 
respectively. 


Table I. Summary op Early Literature (1830-1913) 


AUTHOR 

YEAR 

TYPE OF TETANY 

Steinheims 

1830 

Lactation 
(1 case) 

Dance^ 

1831 

Lactation 
(1 case) 

Trousseauio 

1854 

Lactation 
(40 cases) 

Meinertis 

1887 

Idiopathic 
(2 cases) 

Tliomasu* 

1895 

Idiopathic 
(1 case) 

Prankl- 

Ilochwartan 

1907 

Idiopathic 
(10 cases) 

McCarrisonav 

1911 

Thyroid disease 
associated with 
tetany (00 
cases) 

V. Beck32 

1912 

Postoperative 

Kehreri 

1913 

Complete review 

I Tetany during 
pregnancy 
(30 cases) 

II Recurring tet- 
any (29 cases) 



III Postoperative 
tetany (9 
cases) 

TV Tetany during 
delivery 
(3 cases) 

V Puerperal and 
lactation 
tetany 
(37 cases) 


TREzVTMEN'T AiVD REMAR KS 

Developed in women while nursing their 
babies. 

Similar to ease described b}- Steinheim.s 

Described as the ‘ ‘ rheumatic contractures 
of nursing women. ’ ’ 

Keviewed 9 cases of idiopathic tetany oc- 
curring during pregnancy and added 2 
cases of his own. 

Treatment; poultices, inunctions, baths 
were used witliout success. Venesection, 
potassium bromide, and chloral hydrate 
were of value. 

Sfaiw of the babies were stillborn. 

Induction of labor was recommended. 

Reviewed previous literature. Described a 
case in a woman of tetany of 12 years’ 
duration, recurring during 6 different 
pregnancies. 

Menstruation would precipitate attacks also. 

Reviewed 51 eases in the literature and 
added 10 cases of his own. Thirty-eight 
eases were in post-partum period and 23 
cases occurred during the gestation. 

Occurred in women living in goiter regions 
in India. Observed family tendency and 
seasonal tetany. 

Treatment: calomel, rhubarb, and thymol 
in 5-grain doses twice daily for 2 weeks. 

Twenty-five-year-old female developed tet- 
any following th}’roidectomy in her third 
pregnancy. Tetany became worse even 
with parathyroid implantation and also 
oral parathyroid gland. Premature induc- 
tion of labor. Baby died. Therapeutic 

I abortion in following 2 pregnancies. 

A complete review of the previous eases in 
the literature (103 cases plus 5 of 
Kehrer ’s cases). 

Used calcium orally for first time (6 Gm. 
daily). Sodium carbonate given intra- 
venously. 

Advised placing patients on milk diet. 

j Venesection suggested in some cases. 

I Did not feel that induction of premature 
labor or therapeutic abortion was neces- 
sary. 

i Advised use of thyroid extract in combina- 
tion with calcium therapj'. 
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Table II. Summary of Literature in Recent Years (1913-1941) 


author 

YEAR 

TYPK OF 

BLOOD 

CHEMISTRY 

TREATMENT AND REMARKS 

TETANY 

CAL- 

CIUM 

PJIOS-. 

PHORUS 

Mareksi 

1914 

Idiopathic 
(9 cases) 

No 

values 

No 

values 

Oiiserved 9 cases including one 
fatal case 

Treatment: calcium chloride hy 
mouth and parathyroid e.xtract 

Stein^s 

191G 

Tetany 
during 
delivery 
(1 case) 

No 

values 

No 

values 

Inadequate observations. Cases 
occurred during delivery 

Pools 

1917 

Postopera- 
tive (1 
case) 

No 

values 

No 

values 

Twenty-seven-j^ear-old ivhite fe- 
male developed tetany follow- 
ing thyroidectomy. Immediately 
treated with calcium lactate and 
transplantation of parathyroid 
tissue. Went through two preg- 
nancies, developing tetany each 
time 

Botliss 

1920 

1 

Idiopathic 
(1 case) 

No 

values 

No 

values 

1 

1 

Thirty-two-year-old female devel- 
oped tetany in sixth month of 
pregnancy. Given intravenous 
calcium and parathyroid trans- 
plantation performed with ex- 
cellent results (first successful 
transplantation in pregnancy 
tetany) 

Borcliers39 

1920 

Postopera- 
tive (1 
case) 

No 

values 

No 

values 

Postoperative tetany which re- 
curred during pregnancy neces- 
sitating premature induction of 
labor 

Stenvers'io 

1922 

Postopera- 
tive (1 
case) 

No 

values 

No 

values 

Developed tetanj' after thyroidec- 
tomy. Parath 3 'roid transplan- 
tation performed and woman 
passed through normal preg- 
nancj^ 

Niederehe^i 

1923 

Idiopathic 
(1 case) 

No 

values 

No 

values 

Treated successful!}' with oral and 
intravenous calcium 

Ivrish- 

naiimi-t.yi 2 

1924 

Idiopathic 
(9 cases) 

No 

values 

No 

values 

Observed 9 cases with details of 
one case in a 20-year-old Hindu 
female. Developed severe tetany; 
treated with adrenalin success- 
fully; viable child 

Lisser, 

Smitli and 

Sliepard- 

son‘>3 

1927 

Tetany 

during 

delivery 

7.5 mg. 

No 

values 

Developed tetany following ce- 
sarean section for placenta pre- 
via with 1,500 c.c. blood loss. 
Treated with para-thor-mone 
successfully 

Putz-'-i 

1929 

Idiopathic 
(1 case) 

No 

values 

No 

values 

31-year-old para v developed tet- 
any; progressively became worse. 
Died. Post mortem ruled out 
eclampsia 

Werthe- 

niannis 

1929 

Idiopathic 
(1 case) 

3.1 ing. 

No 

values 

Treated witli para-thor-mone un- 
successfully and ended fatalb 
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Taulk II— Cont’d 


AUTHOR 

YEAR 

TYPE OF 

BLOOD 

CHEMISTRY 

TREATMENT AND REMARKS 

TETANY 

CAL- 

CIUM 

PHOS- 

PHORUS 

King-*G 

1930 

Caleiulu 

intake 

(lease) 

4.7 mg. 

6.7 mg. 

Chinese female; due to low cal- 
cium intake 

Treatment; calcium lactate (4 
Gm. daily), cod-liver oil (24 e.c. 
dailj'). Advised induction of 
labor 

Eichard- 

son-*7 

1931 

Idiopatlue 
(1 case) 

No 

values 

No 

values 

Indefinite report. Treatment with 
viosterol and calcium successful 

Iloxie^s 

1932 

Post par- 
turn (1 
ease) 

9.5 ni". 

1 

1 

1 

No 

values 

Thirty-four-year-old female devel- 
oped tetany after delivery. Be- 
came worse with each menstrual 
period. Induced menopause with 
x-ray and radium without bene- 
ficial results 

Klaften'*!' 

1933 

Postopera- 
tive (1 
case) 

Hyperven- 
tilation 
(4 cases) 

No 

values 

No 

vjilues 1 

! 

1 

Describes hyperventilation tetany. 
One case postoperative type. 
Advises induction of labor and 
posterior pituitary extract 

Pollakso 

1934 

Idiopathic 
(8 cases) 

1 

No 

values 

No 

values 

1 

1 

1 

Reported 7 of 8 cases with success- 
ful termination. Last case de- 
fied treatment including trans- 
plantation. . Therapeutic abor- 
tion performed followed by 
sterilization 

IVester- 

mannso 

1934 

Postopera- 
tive (2 
eases) 

4.9 mg. 

j No 
i values 

After thyroidectomy patient went 
through two pregnancies, having 
tetanic symptoms controlled by 
calcium and para-thor-mone 

Maxwellsi 

1 

1934 

Calcium 
diets (3 
cases) 


■ 

Chinese women with daily intake 
of calcium 0.07 Gm. Developed 
tetany during pregnancy, Para- 
thor-mone not effective. Vitamin 
D and sunlight were most ef- 
fective 

Konikowsz 

1935 

Idiopathic 
(1 case) 

No 

values 

No 

1 values 

Para i developed tetany in eighth 
month of pregnancy. Calcium 
•and para-thor-mone gave relief. 
Normal baby 

Swinton and 
Claiborneos 

1936 

! 

! 

1 

Postopera- 
tive (2 
cases) 

i 

No 

values 

No 

values 

First patient had 3 years of tet- 
any follonung surgery. Normal 
pregnancy. Second patient had 
temporary tetany following sur- 
gery, then absence of symptoms 
for 4 years, recurring during 
pregnancy. Controlled with cal- 
cium 

Baumgart- 
ner and 
Cowlessj 

1937 

Postopera- 
tive (1 
case) 

1 

6 mg. 

6,2 mg. 

1 

1 

Seven months after thyroidectomy 
patient became pregnant and 
developed tetanj*. Para-thor- 
mone, calcium lactate (10-20 
Gm. daily) and cod-liver oil (4 
c.e. dailj’) 
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Table II — Cont’d 


AUTHOR 

YEAR 

TYPE OF 

BLOOD 

CHEMISTRY 

TREATMENT AND REMARKS 

TETANY 

CAL- 

CIUM 

PHOS- 

PHORUS 

Klatskinss 

1938 

Post par- 
turn (1 
case) 

7.1 mg. 

5.6 mg. 

Para iii. Developed tetany on 
seventh post-partum day. Cal- 
cium lactate and cod-liver oil 

Hoesclus 

1938 

Postopera- 
tive (1 
case) 

No 

values 

No 

values 

Postoperative female developed 
tetany in fourth month of preg- 
nancy. Normal delivery. Treat- 
ment : bed rest 

Risaks" 

1938 

1 

Idiopathic 
(1 case) 

10 mg. 

i 

3.3 mg. 

19-year-old udiite female with 
constitutional background for 
tetany 

Anderson 

and 

Lyallss 

1939 

1 

Postopera- 
tive (1 
case) 

5.5 mg. 

No 

values 

Postoperative tetany in 38-year-old 
female. One year later becaine 
pregnant. Developed tetany in 
3 successive pregnancies. Cal- 
cium therapy 

Verhagess 

1939 

Postopera- 
tive (1 
case) 

Idiopathic 
(1 case) 

Low 

values 

No 

values 

Developed sjnnptoms during preg- 
nancies. Treated with para- 
thor-mone 

Liu et al.oo 

1911 

Osteoma- 
lacia and 
tetany 
due to 
low calci- 
um intake 
(4 cases) 

No 

values 

No 

values 

These patients had history of tet- 
any and osteomalacia associated 
with pregnancy due to dietary 
deficiency. VitaiDin D and cal- 
cium gave immediate relief 


In Henlie and Lnbarsch’s Handbook of Pathology , Herxheimer la 
an excellent discussion of the parathyroid glands. Very little m oi- 
niation relative to tetany and pregnancy was available in this ' 
graph. About 20 eases of transplantation of the parathyrcnd g^ anc 
had been performed inclusive of the year 1922 with about 50 per cen , 
good results. Although this type of procedure had been done as ear y 
as 1912 by V.-Beek,"" it was not until 1920 that a successful result was 
obtained in a case of maternal tetany.®* 


111 
in 


With the discovery of dihydrotachysterol (A. T. 10) by Ho > 
1933, a new therapeutic aid offered possibilities for excellent , 

eases of mateiTial tetany. In 1934, Holtz*® reported the r^u s 
treatment in a case of delayed lactation tetany Avitli A. . . , 

case was one of Hahn’s cases in the Berlin Charite Hospi a . ,, 

and Rossman,** in 1938, reported on three cases of maternal 
treated rvith dihydrotachysterol (A. T. 10) . In Table I ^ g 
summarized 9 cases treated with A. T. 10 reported in le p 
literature. 


Our review is not entirely complete, particularly of iso a e Ct 
reports in the European literature, because of difficulties in o i ai 
these reportsj.at present. 









Tablk III. Summary of Cases of Pregnancy Tetany Treated 
With Dihydrotachysteroi. 


AUTHOR 

YEAR 

TYPE OF 

BLOOD 

CHEMISTRY 

TREATJIENT AND REMARKS 

i TETANY 

1 

CAL- 

CIUM 

PHOS- 

PHORUS 

Hahn 
quoted 
by Holtz34 

1934 

Lactation 
(1 case) 

No 

values 

No 

values 

Hahn of the Charite Clinic in Ber- 
lin observed a case of delayed 
lactation tetany treated with di- 
hydrotachysteroi 

Arnold, 

Holtz and 
Marxsi 

1936 

Postopera- 
tive (1 
case) 

1 

' 1 
j ; 

No 

values 

No 

values 

Following tlijToidectomy developed 
tetany with psychic changes and 
bilateral cataracts. Cataract 
operation performed. Became 
pregnant; placed on A. T. 10 
which had to be increased in 
fourth month. Baby normal 

Holtz and 
Eossman36 

1938 

j 

Postopera- 
tive ( 2 
cases) 
Idiopathic 
(1 case) 

1 

1 

5.5 mg. i 

1 

! 

7.8 mg. 

7 mg. 

No 1 
value 

No 

value 

No 

j value 

First case: 22-year-oid white fe- 
male. Postoperative type devel- 
oped severe symptoms in fourth 
month. Began A. T. 10 1.5 to 
3 c.c. weekly, increasing dosage 
until 3 c.c. daily were used. Dis- 
continued during labor which 
was premature. Thj'roid had 
also been prescribed. Second 
pregnancy also successful ndtli 
diliydrotachysterol therapy 

Second case; Idiopathic. Began 
therapy with 10 c.c. initial dose 
of A. T. 10, increasing from 1 
c.c. until 3 c.c. daily. Lowered 
to Va c.c. daily as delivery ap- 
proached 

Third case: Treatment started 
with 5 to 8 c.c. A. T. 10 weekly; 
graduall}' increasing to 3 c.c. 
daily 

All four cliildren of these three 
mothers were normal 

Pranco62 

1 

1940 

j 

Idiopathic 
(1 case) 

1 

5 mg. 

1 

10 mg. 

1 

Female, 15 years old, developed 
tetany witli onset of menses. 
Controlled on para-thor-mone, 
calcium, viosterol. At 23 years 
of age became pregnant and 
improved. Given A. T. 10 fol- 
lowing pregnancy. 1.5 to 3 c.c. 
had been used during menstrual 
periods 

^owallisf^s ' 

1 

i 

1941 

i 

Post par- 
tum (1 
case) 

5.1 mg. 

4.8 mg. 

Developed tetanj' in sixth post- 
partum week. Treated with 
large doses of calcium lactate 
and A. T. 10 

Weber and 
Eichard- 
son6'4 

1941 

Postopera- 
tive (1 
case) 

6.3 mg. 

5.9 mg. 

Developed pre-eclampsia and in- 
duction of labor at seventh 
month. Treated with calcium 
lactate and A. T. 10 

Schwartz, 
Curtis and 
Liteliten- 
steino 

1941 

Postopera- 
tive (1 
case) 

4.8 mg. 

5.8 mg. 

Treatment with 1 c.c. A. T. 10, 
calcium lactate and viosterol in 
first 5 months of pregnancy. 
A. T. 10 increased to 3 c.c. daily 
in last 4 months. Normal baby. 
Pomeroy sterilization done fol- 
lowing pregnancy 
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ETIOLOGY’', CLINICAL FEATURES, AND DIAGNOSIS 

The classification of the Yarions types of tetany has been attempted 
by Ellsworth®® and Albright and his co-workers.®® Arbitrarily we have 
in Tables I to IV classified the eases in the literature as maternal or 
pregnancy tetany to distinguish them from eases of tetany occurring 
in males and nonpregnant females. In Table IV, several types of 
tetany, associated with pregnancy previously described in the litera- 
ture, are tabulated. 

Table IV. Classification and Summary op Types of Tetany in Pregnancy 


Type 1. Postoperative 26 cases 

2. Idiopathic or spontaneous 145 cases 

a. During pregnancy 95 cases 

b. During delivery 5 cases 

1. Due to blood loss 1 case 

(Described by Lis.ser ct al.-*^) 

2. Hyperventilation tetanj’ 4 cases 

(Described by Klaften-io) 

c. Post-partum, puerperal, and lactation types 41 cases 

(Note; Difficult to differentiate these cases, hence all grouped together.) 

3. Tetany due to low calcium intake or vitamin D deficiency 9 cases 

(Described by Maxwell, King,-**! Liu et al.eo) 

4. Thyroid disease associated with pregnancy 60 cases 

(Described by AIcCarrisonsi) 

Total 240 cases 


The first type, postoperative hypoparathyroidism, may be eitlier tem- 
porary or permanent following thyroidectomy. A disturbance of the 
blood supply or trauma to the parathyroid glands may cause only 
temporary symptoms, while complete removal would produce perma- 
nent symptoms. 

The remaining types listed in Table IV cannot be clearly defined. 
Perhaps the term spontaneous or “idiopathic” ivould be satisfactory 
for the entire group, because a definite etiologic agent is often lacking. 

The incidence of the various types of tetany in pregnancy is not very 
well established. Early figures, such as those of Niederehe,®' Adlei 
and Thaler,^® record maternal tetany as 3 per 10,000 births. 

The presence of the postoperative type is dependent upon the numhei 
of thyroidectomies. Swinton®® of the Lahey Clinic reported an inci- 
dence of 0.2 per cent in 13,000 thyroidectomies developing tetany toi- 
lowing surgery. MeCullagh®® (Cleveland Clinic) had a 1.3 pei 
incidence in a series of 11,508 thyroid operations, and a fig^^o® ® • 

per cent was reported by Boothby, Haines and Pemberton o 
Mayo Clinic. The number of these patients, however, who are m tne 
childbearing age and become pregnant are relatively infrequen . 

The diagnosis of tetany associated Yvith pregnancy introduces a fei' 
more problems than tetany without iiregnancy. The paresthesias ant 
“leg cramps” of so many pregnant women may resemble the onse 
tetany. The blood chemistry studies are invaluable and E suor 
establishes values of serum calcium beloiv 8.5 mg. and seium pio- 
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plioiTis aliove 4.5 mg. as definite criteria of hypoparatliyroid insufficiency. 
In addition to these findings, Albright'® includes x-ray pictures reveal- 
ing normal bone structure and the absence of renal insufficiency to 
establish a diagnosis of chronic idiopathic hypoparathyroidism. 

The low serum calcium and elevated serum phosphates produce hy- 
lierizTitability of the peripheral neuromuscular system, and vai’ious 
forms of muscle spasms, such as eai'popedal and lai’yugospasm, may 
develop. Breathing may become difficult and actual convulsive seizures 
of the tonic type simulating epileps.y may occur. In the differential 
diagnosis, if convulsions are tlie presenting complaint, the more common 
obstetric convulsions of eclampsia and also hypoglycemia, epilepsy, 
meningitis, hysteria., and lirain tumors must be kept in mind. 

^ The classical Erb, Chvostek, and Trousseau signs are of some value. 
Kehrer^ showed the Chvostek sign to be positive in 75 per cent of all 
pregnant women. Poliak®' corroborated these findings. The cathode 
closing contraction is present in 80 per cent of pregnant women, illus- 
trating an increase of neuromuscular excitability. 

Eaton and Haines"^ made interesting observations with x-rays of 
the skulls of patients with chronic parathjn-oid insufficiency. They 
were able to demonstrate symmetrical cerebral calcification and also 
calcification of the basal ganglia in some of their cases. 

Hartley’^ called attention to a condition in the pregnant woman 
which he termed “the tetanoid syndrome.” Konikow®* described a 
similar condition in which calcium lactate and para-thor-mone gave com- 
plete relief. 

Many of the cases of “hj'^perventilation tetany,” occurring at the 
time of deliveiy, described by Klaften,^® appeared to be similar to the 
tetanoid syndrome and responded ivell to calcium therapy alone. 

There are a few alterations in the physiology of the pregnant female 
which must be considered. 

Bodansky and Duff"® examined a large series of normal pregnant 
women in which serum calcium values of 8 to 8.5 mg. per 100 c.c. ivere 
obtained in 24 per cent. Plass and Bogert'^ elicited serum calcium 
values below 9 mg. per 100 c.c. in 50 per cent of pregnant females dur- 
ing the last five months of the gestation. Richardson'*' had similar 
values, although in one case under his observation a serum calcium value 
of 5.6 mg. per 100 c.c. was obtained without subsecpient symptomatology. 

Bokelmann and BoclP® demonstrated an increase of serum calcium 
during labor over the slight decrease observed during the pregnancy. 
During delivery a decrease in serum calcium occurs followed by a 
return to the normal Amine in the puerperium. Tliese investigators 
showed that the total calcium and cliffusible calcium is higher in the 
cord blood of the neAA'born than that in the maternal lilood. 

Bogeii; and Plass,'^^ Bodansky and Duff’'® maintained that the signifi- 
cant correlation between protein and calcium concentrations in non- 
pregnant and puer]ieral Avomen is completely lost in late pregnancy. 
They feel that the role of the placenta in producing an intrinsic cal- 
cium deiiressing agent maj'' be the ansAver for the lou’er blood calcium 
IcA-els in the latter half of pregnancy. 
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Hoffmann and Rhoden"® first described a substance in the blood of 
pregnant -women ivhieh -when injected into dogs caused an increase in 
their serum calcium. In this respect, the substance resembled para- 
thyroid hormone. In addition they calculated that one liter of preg- 
nant -women’s blood contained the equivalent of 18 Collip units of 
para-thor-mone. Bomskov and Bremm"^ had also postulated a sub- 
stance in the placenta resembling parathyroid hormone. Hamilton, 
Dosef, Highman and Schwartz"® made similar observations, and found 
increased amounts of the hormone between the fifteenth and thirty- 
fifth weeks of normal pregnancies. 

A great deal of experimental ivork has been done on the relation- 
ship of the parathyroid glands and pregnancy. We -^nll include only 
a feiv pertinent references. 

Dragstedt, Sudan and Phillips^® completely removed the thyroid and 
parathyi’oid glands of dogs. During pregnancy, tetany developed in 
all degrees of severity. Such an attack of tetany not immediately 
fatal to the mother usually resulted in the death of the fetuses followed 
by abortion. Dogs with tetany could be easily controlled by adminis- 
tration of Ringer’s solution and 15 to 30 Gm. of calcium lactate daily, 
fed through a stomach tube. Larson and Fisher®® demonstrated similar 
findings. 

Bodansky and Duff,®^ working with rats having parathyroid defi- 
ciency, demonstrated a markedly diminished fertility and reduction 
in the number of newborn rats in the litter. Tetany at term, prolonged 
labor, and high rates of maternal and fetal mortality were also ob- 
served. If these parathyroid deficient rats were fed a diet abnormally 
high in calcium and relatively low in phosphorus, the serum calcium 
was increased and the serum phosphorus was descreased. The abnor- 
mal manifestations of late pregnancy ivere likewise abolished, and the 
differences in fertility, the average number of newborn per litter, and 
the avei’age birth weight were greatly minimized. 

To the obstetrician these experimental facts must be kept in mind, 
because they bear a most important relationship to the human preg- 
nant female. Of course imriations in the human pregnant female -with 
parathyroid insufficiency and the lower species of life occur. The pos- 
sibility of accessory parathyroid tissue in various species of life has 
been advanced as an explanation for these variations. 

TREATMENT 

The problem of therapy in hypoparathyroidism is to elevate the blood 
calcium and decrease the serum phosphate. In a case of impending 
con-sTilsions calcium preparations may be given intravenously. Foi 
this purpose 10 to 20 c.e. of a 10 per cent calcium gluconate solution 
is verjr effeetive. Parathyroid extract may also be used during t e 
acute stage but not over a long interval of time, because of the ineieas 
ing tolerance of the patient to para-thor-mone and also because o t e 
cost of the drug. 
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After the acute stage of the disease has subsided calcium lactate may 
be administered orally. An average daily dose of .25 to 30 Gm. is 
prepared h.y adding this amount to the minimum amount of warm 
water necessary to dissolve the ealeium lactate. The solution is then 
divided into 4 or 5 equal portions to be taken at regular intervals while 
the patient is awake. It is also beneficial to place the patient on a 
low phosphorus diet by limiting the intake of meats, glandular tissue, 
cheese, milk, and egg yolk. More fruits, vegetables, fats, and carbo- 
hydrates are substituted in the diet. 

Thyroid extract has been used. Aub®’ and his colleagues feel that 
it increases phosphorus excretion. 

Such a program deals only with the calcium and phosphorus intake. 
To increase the intestinal absorption of ealeium, vitamin D in the from 
of viosterol was used until the newest thei'apeutie agent, dihydrotachy- 
sterol was discovered. 

Dihydrotaehysterol (A. T. 10) was introduced by Holtz®* in 1933. 
It is derived from the irradiatioir of ergosterol in which tachysterol is 
converted to dihydrotaehystei’ol preparation. It is prepared as a 0.5 
per cent solution in oil, and as advocated by Albright®® and other 
investigators, an initial dose of 3 to 10 e.c. orally may be used. Even 
3 c.c. daily may be continued for a week, finally reducing to a main- 
tenance dose of 1 c.c. three times per week. The dosage varies with 
the individual patient, and during administration it is most important 
to determine the serum calcium at frequent intervals. A less accurate 
guide is the Sulkowitch test®* in which equal amounts of Sulkowiteh 
reagent and urine are mixed in a test tube. A milky precipitate is a 
danger sign indicating a high ealeium excretion and an elevated serum 
calcium. A clear solution is interpreted as meaning a value of 5 to 
7.5 mg. calcium per 100 c.c. of blood. At this point dihydrotachysterol 
should be administered until the repeated ui'inalyses show a fine white 
cloud which is the desired range of blood calcium, approximately 9.5 
mg. per 100 c.c. of blood. Excessive doses of dihydrotachysterol pro- 
duce polyuria, thirst, nausea, abdominal cramps, vertigo, and tinnitus. 
Also, the possibility of metastatic calcification in the kidneys must be 
entertained. 

In summarizing the effectiveness of the three preparations, para- 
thor-mone, vitamin D, and dihydrotachysterol, it is important to re- 
member that each one has its particular use and in the management of 
any one case all three preparations may he used to the distinct ad- 
vantage of the patient. 

Vitamin D and dihydrotachysterol increase calcium absorption from 
the intestine and also increase phosphorus excretion, but dihydrotaehy- 
sterol has more effect on phosphorus excretion than vitamin D. Para- 
thor-mone, on the other hand, is more effective in elevating the blood 
calcium than dihydrotachysterol, but dihydrotachysterol has a more 

prolonged effect. 
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and his co-workers called attention to the increased 
amounts of A. T. 10 necessary during menstruation and pregnancy. 
In a recent paper, Holtz®® advocated large single doses (8 to 15 c.c.) 
if marked hypocalcemia was present. In some cases 20 c.c. might he 
given at a single dose. Holtz®® liad shown that experimentally in the 
dog the last quarter of the pregnancy was most dangerous. In the 
human pregnant female, the fourth and fifth months were the months 
in which symptoms of tetany would develop. During the second half 
of pregnancy, the daily dosage of dihydrotachysterol may he tripled. 
Holtz®® called attention to several factors in the pregnant human fe- 
male, occurring during the fourth month ivhich might explain the 
occurrence of tetany in those particular months. In the fourth month 
of pregnancy the theelin production increases and the placenta begins 
its eontrol of the pregnancy. The placenta may produce a calcium 
depressing substance. Also at this time the growth of the fetus is 
rapid and deposition of calcium in the hones of the fetus takes place. 
All of these factors place demands on the maternal calcium supply and 
tend to lower the aimilahle calcium. With the onset of labor, all A. T. 
10 should be stopped. In six years’ experience with dihydrotachysterol 
(A. T. 10), Holtz®® has encountered no difficulties. He felt that the 
dangers of hypercalcemia were minimal and lately suggested using 
theelin to lower the serum calcium if hypercalcemia developed. Per- 
haps stilbestrol could also be used for this purpose. 

The advantages of A. T. 10 over para-thor-mone are its cheapness 
and it can be given orally. In addition no tolerance develops as is the 
case with para-thor-mone. 


CASE REPORTS 

Case 1. — Mrs. P. G., a 23-year-old white, married female, Avas ad- 
mitted to the Buffalo General Hospital on Noal 13, 1921, eomplaining 
of nervousness, tremor, loss of AAmight, exophthalmos, increased heart 
rate, and increased perspiration, particularly of the hands. These 
symptoms had been present for six months and Avere increasing in 
severity. 

Physical examination rcAmaled a slightly undernourished Avhite fe- 
male AAdth a palpable thyroid, lid lag, AAddening of the palpebral angles, 
rapid heart rate, exophthalmos, and “clammy” hands and feet. A fine 
tremor Avas also present. The basal metabolic rate Avas plus 68 per 
cent. A clinical diagnosis of Graves’ disease Avas made. 

Surgerj'' Aims suggested on seAmi’al occasions but the condition of the 
patient did not Avarrant the operation. The patient Avas sent to a 
conAmleseent home for rest. 

The patient was re-admitted to the hospital, and on March 14, 1J22, 
under nitrous oxide-oxygen anesthesia, the left side of the tlyronl was 
resected and the right superior thyroid Amssels Avere ligated. Lat ]0- 
logic examination revealed the characteristic findings of Graves cis- 
ease. Tavo Aveeks after surgery a basal metabolic rate Avas Phis • 
per cent. The patient Avas discharged in good condition on Apri , 
1922 

She remained free of sjouptoms for ten years folloAving 
tomy until 1932 Avhen she observed an enlargement of her n^K in ^ 
location of the thyroid gland, Aimight loss, dyspnea, and dirficu 3 
SAA'alloAA'ing. 
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It was decided to admit her to the hospital for the third time, and 
on Oct. 2, 1934, under avertin-nilrous oxide-oxygen anesthesia, a large 
right lobe of the thyroid gland (measuring 8 by 5 by 3 cm. in thick- 
ness) was removed and a smaller portion of the left lobe of the thyroid 
was also removed. Pathologic examination revealed findings of Graves’ 
disease. 

Nine days following surgery the patient developed numbness and 
tingling in her extremities associated with tremors and jerking move- 
ments. Chvostek’s and Trousseau’s signs elicited at this time ivere 
positive. The serum calcium was 5 mg., and the serum phosphorus 
was 9.1 mg. per 100 e.e. of blood. A diagnosis of parathyroid insuffi- 
ciency Avas made. Treatment ivith intravenous calcium chloride re- 
lieved the patient’s symptoms. Improvement was rapid, and the patient 
Avas discharged from the hospital on Noay 28, 1934. She continued to 
take calcium in the form of calcium chloride (diluted with Avater) and 
viosterol as the various symptoms presented themselves. If paresthesias 
or muscle spasm developed, it could be relieved by drinking calcium 
chloride solution and viosterol until the symptoms disappeared. In 
this fashion her daily existence Avas tolerable until Aug. 19, 1939. At 
this time “blinking” of the eyelids and carpopedal spasm had de- 
veloj)ed Avhieh could not be controlled by the usual oral ingestion of 
calcium chloi’ide. Nausea and A'omiting, Avith amenorrhea of tAvo and 
one-half months’ duration, suggested possible pregnancy Avhich Avas 
confirmed by A’-aginal examination and a Friedman test. The .obstetric 
history revealed that the patient Avas the mother of seven- children, all 
of Avhom had been born before 1934, the year in Avhich she developed 
postoperative tetany. Three “miscarriages” Avere also noted in the 
past history. 

Physical examination at this time presented positive Chvostek’s and 
Trousseau’s signs. Skull x-ray films did not shoAv evidences of cere- 
bral calcification (Pig. 1). The question of therapeutic abortion Avas 
raised at this time, but because of the encouraging response AA’ith di- 
hydrotaehysterol and oral calcium lactate, no reason for such- a ‘pi-’o- 
eedure could be advanced. In Fig. 2 the medication and blood chem- 
istry findings are illustrated. ' ' 

The prenatal course after regulation Avith dihydrotachysterol Avas 
uneventful, although on one occasion two Aveeks liefore term a slight 
elevation of blood pressure Avas observed. At this time suspicion of 
death of the fetus Avas postulated (absence of fetal moA^ements and 
failure to elicit fetal heart sounds). 

On Feb. 24, 1940, a normal female child Aveighing 2,740 Gm. and 
48.5 cm. in length Avas deliAmred AAothout any difficulty. The first stage 
Avas tAvetye hours, the second stage lasted fifteen minutes, and the pla- 
centa deliA^ered four minutes after the baby. No abnormal bleeding- 
occurred. The patient nursed her baby throughout the hospital stay. 
During the tAvo Aveeks folloAving deliveiy, a maintenance dose of Va e.e. 
of dihj’drotachysterol Avas administered. Thirty grams of calcium lac- 
tate Avere giA^en as a daily dosage. 

In the late pueiTierium and the months folloAving deliveiy, the ex- 
pense of dihydrotachysterol prcA'ented the patient’s daily use of tlie 
drug, and as Fig. 2 illustrates, the return of s^innptoms occurred during 
the iieriods Avhen dihydrotachysterol Avas not administered. The pa- 
tient and her baby have been seen at irregular intervals during the 
past fifteen months, ilanipulation of the calcium lactate and A. T. 10 
by the patient has been fairly .successful in the conti-ol of syjuptoms. 
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Blood chemistry studies on April 1, 1941, revealed a serum ealeinm of 
8.4 mg. and a serum phosphorus of 5.6 mg. per 100 e.c. of blood serum. 

Case 2. — Mrs. C. L., a 28-year-old white, married female, was ad- 
mitted to the Buffalo General Hospital on March 26, 1939, with a 
“swelling” of the neck which had become worse since the birth of 
her last baby in 1938. Her past history was essentially negative. She 
had 8 living children and 3 “miscarriages.” Physical examination 
was entirely normal except for an enlarged thyroid gland with a nodule 
in the left lobe. 
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Fig. 2. — Graph showing the serum calcium and phosphorus values, the daily dosage 
of dihydrotachysterol, and oral calcium administered, and various symptoms observed 
in Case 1 (Mrs. P. G.). 

On March 27, 1939, under nitrous oxide-oxygen-avertin anesthesia, 
the major portion of the left lobe of the thyroid was resected and part 
of the right lobe tvas also resected. Pathologic diagnosis of the speci- 
men was a simple diffuse colloid goiter. 

Two days postoperative! y the patient developed tingling sensations 
in her hands and slight carpopedal spasm was observed. The serum 
calcium at that time was 7.9 mg. Calcium gluconate was given iii- 
travenouslj’ and a daily dosage of 40 Gm. of calcium lactate combined 
with vitamin D was administered orally. 

The patient was discharged eight daj’s after surgery. Although she 
Iiad a positive Chvostek’s sign and a slightly positive Trousseau’s sign 
her clinical condition Avas excellent. She remained on large doses of 
oral calcium lactate and viostei-ol at home until her next visit to the 
outpatient department on Noax 21, 1939, approximately eight months 
postoperatively. 
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At this time her complaint was amenorrhea of two months’ duration. 
Examination revealed a two months’ pregnancy. A slightly positive 
Trousseau and a positive Chvostek sign were observed. The serum 
calcium was 11 mg. and the serum phosphorus was 5.7 mg. per 100 c.c. 
of blood. With such an excellent blood chemistry, it was deemed ad- 
visable to allow the pregnancy to continue and .'the medication to con- 
sist merely of oral calcium lactate and vitamin D. However, as the 
pregnancy approached term, the patient's complaints of paresthesias 
and muscle spasms increased, and as Pig. 3 demonstrates, the serum 
calcium level decreased to a Amine of 6.4 mg. Coincident Avith these 
findings, an elevation of blood pressure and the aiipearance of albumin 
in the urine, Avarranted hospitalization. X-rays of the skull did not 
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Fig'. 3. — Graph showing the serum calcium and phosphorus values, 
of dihydrotachysterol and oral calcium administered, and various sy 
in Case 2 (Mrs. C. L. ). 
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shoAv cAndences of cerebral calcification (Pig. !)■ Dihydrotachysteio 
beginning Avith a daily dosage of 0.75 c.c. increasing to 1-3 c.c. was 
administered for tAvo weeks. Calcium lactate intake aAmraged 15 m. 
daily. In addition, Autamin D and a Ioav phosphorus diet (pa ici^i 
larly no milk) Avere prescribed. 

On June 15, 1940, after a surprisingly short first stage laboi ( ess 
than one hour), the patient Avas deliAmred of a normal 
Aveighing 3,400 Gm. and measuring 52.5 cm. in length. cli y 
Avas encountered in deliAmry of the placenta Avhieh Avas .-r 

minutes after the birth of the baby. It is interesting to note le g 
of labor of less than one hour, because the entire personne 
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obstetrics division did not appreciate the presence of labor pains until 
the head was presenting on the perineum. The patient insisted that 
she did not have “pains” or uterine contractions until twenty to thirty 
minutes before delivery. She nursed her baby during the stay in the 
hospital without deleterious effects. 

On discharge from the hospital the patient continued to take 0.75 c.c. 
of dihydrotaehysterol and 20 6m. of calcium lactate for about two 
months. As illustrated in Fig. 2, she did not take the medication for 
two months. This was followed liy return of symptoms. Resumption 
of the previous regimen of therapj’’ with dihydrotaehysterol alleAuated 
her symptoms, and the cooperation of the patient increased as she 
experienced these periods of remission due to failure to take a daily 
dose of dihydrotaehysterol. At the present time, she is in excellent 
condition. Her baby is also in excellent health. 

Case 3. — Mrs. M. B., a 33-yeav-old white female, a private patient of 
Dr. B. D. Bowen, developed parathyroid insufficiency on the fourth post- 
operative day following thyroidectomj’^ in 1929. The operation was per- 
formed for cosmetic correction of a huge colloid goiter. Carpopedal 
and laryngospasm develoiied on the fourth postoperative day but relief 
was obtained ivith intravenous calcium and para-thor-mone subcuta- 
neously. The patient was married in 1930 and during her first preg- 
nancy developed slight twitehings of muscles and crampy pains in the 
legs which were alleviated bj^ oral calcium lactate and viosterol. 

After a ten-hour labor on Feb. 13, 1932, the patient delivered a 4,386 
Gm. male infant. At the time of delivery carpopedal spasm and mus- 
cular twitehings were observed. The patient weighed 164 pounds be- 
fore pregnancy and gained 35 pounds during the gestation. A basal 
metabolic rating at this time was plus 12. Due to insufficient milk 
supply, the baliy was taken off the breasts. At the present time no ab- 
normalities have been noticed in the growth and development of this 
child. 

In the sixth post-partum week, the patient developed “rigid arms” 
and other signs of tetany which were relieved by calcium orally. This 
attack was followed by another episode with the onset of the first men- 
strual period following delivery. During the next trvo yeai-s the patient 
gained approximately 50 pounds in weight. Coincidental with the gain 
in weight the sjTuptoms of tetany increased in severity. A physician 
prescribed additional calcium therapy and a weight reduction diet. 
Thyroid extract and some form of pituitaiy extract were added, and the 
patient Avas able to lose 50 pounds of weight. Her sATuptoms of tetany 
disappeared except at the menstrual periods, during AAffiich calcium 
lactate in 4 Gm. doses A\ms taken until the symptoms disappeared. 

_ In 1935 ]\Ii-s. M. B. had a spontaneous abortion of eight Aveeks’ gesta- 
tion and in 1937 ])ecame pregnant for the third time. Duiang the preg- 
nancy the sjTnptoms referable to tetany disappeared. 

On Nov. 12, 1937, after a peculiar firet stage of labor (the patient 
apparently had no “pains”)^ Ihe patient delivered a 3,772 Gm. male 
nilant. No abnormal bleeding aa'os noticed. The serum calcium Avas 7.9 
mg. per 100 c.c. of serum and the serum phosphorus AA'as 6.5 mg. per 
100 c.c. of serum. With the onset of the patient's first menstrual period 
after delivery. Avhieh occurred in February. 1938, the SAaiiptoms of 
tetany recurred. It Ava.s shortly after tliis time that the patient pre- 
sented herself to Dr. B. D. BoAven for treatment. 
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On April 6, 1938, physical examination revealed an obese, 33-year-old 
female, 65.5 inches tall and weighing 203.5 pounds. Her blood pres- 
sure was 105 systolic and 70 diastolic. Chvostek’s and Trousseau’s 
signs were positive. Serum calcium was 5.9 mg. per 100 c.c. of serum 
and phosphorus was 3.6 mg. X-ray films of the patient’s skull are 
shown in Fig. 1. The patient was placed on varying doses of calcium 
gluconate and dihydrotachysterol. During the menstrual periods, 3 
c.c. of dihydrotachysterol Avould be given each day for three to four 
days. 

After observation for one month patient became pregnant. The cal- 
cium, phosphorus, and medications are illustrated in Fig. 4. 
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Fig. 4. — Graph showing the serum calcium and phosphorus values, tlie ^ 

of dihydrotachysterol and oral calcium administered, and various symptoms oDserve 
in Case 3 (Mrs. M. B.) 


On Jan. 17, 1939, the patient delivered her third normal infant,^ after 
a twenty-hour labor. The infant weighed 3,632 Gm. It is interesting to 
note that this patient improved during the pregnancy even though she 
did not adhere to the therapy presci’ibed and would go intervals of one 
to two weeks without medication. But since deliverj'" control I' . 
symptoms has been difficult, particularly during menstruation. Amiei- 
pation has on a few occasions (when the patient’s cooperation has been 
obtained) prompted increasing the doses of dihydrotachysterol three oi 
four days before the menses and prevented the oecuri’ence of tetany. 

Observations of the patient have been spasmodic during the past 
sixteen months, but she has continued to have tetany durmg the peiio 
of menstruation. Because of the obesity and the possible combination o 
hypothyroidism and hjTpoparathj’Toidism, a recent attempt to 
patient on a diet has been made. Tlij’roid has also been prescribe . 
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CONCLUSIONS 

A review of 240 eases of tetany in pregnancy, occurring in the pre- 
vious literature has lieen presented. Classification of the eases into four 
types was attempted. Twenty-six eases Avere of the postoperative hypo- 
parathyroid type of tetaity Avith pregnancy; 145 Avere of the idiopathic 
or spontaneous type, including in this group those eases AAdiich occurred 
during the pregnancy, during delweiy, or in the post-partum period. 
The third type consisted of a dietary type, due to Ioav calcium intakes 
and vitamin D deficiencies, of AAdiich 9 eases Avere reAueAved. The last 
type included 60 cases of tetany associated Avith thyroid deficiency 
disease. 

The early literature stresses the relationship of the female sex organs 
and pregnancy in the development of tetany. Other more specific fac- 
tors, such as menstruation, lactation, blood loss at time of delivery, hy- 
perventilation, and loAV calcium intakes, have been considered. 

In previous years tetany in pregnancy Avas considered an indication 
for therapeutic abortion, because of the high fetal mortality rate, also 
the tendency of neAA^born infants to develop tetany, and a definite ma- 
ternal mortality rate. Treatment consisted of potassium bromide, chloral 
hydrate, venesection and premature induction of labor. Milk diets, ox 
parathyroids by mouth, and in recent decades parathyroid gland trans- 
plantations have been used Avithout successful results. 

During the past decade evidence has been accumulating Avhich offers 
a much better pi’ognosis for both the pregnant mother and her baby. 
A combination of oral and intravenous calcium preparations, para-thor- 
mone, and dihydrotaehysterol (A. T. 10) carefullj’' regulated by the 
patient and her physician yielded successful results in 12 of 13 c'ises in 
the literature (includes 3 cases of postoperative type presented by the 
authors). Pre-eclamptic toxemia Avas present in the one unsuccessful 
ease and premature induction of labor AAms necessary. In our 3 cases 
pre-eclampsia occurred tAAoce. Therefore, AA'e feel that concurrent tox- 
emias must be watched for in cases of tetany in pregnancy. No abnor- 
mal alterations of the labors or deliA-ery Avere obseiwed. Careful obser- 
vations of mothei*s and babies revealed no unusual abnormalities. It is 
our contention that therapeutic abortion is rarely indicated in the light 
of present-day therapy adAmcated for cases of tetany in pregnancy. 

The authors gratefully acknowledge the permission of Dr. B. D. Bowen to use 
the data for Case 3 and the sincere aid and interest of Dr. F. C. Goldsborough, 
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RENAL FUNCTION STUDIES IN NORjMAL PREGNANCY AND 
IN TOXEIillA BASED ON CLEARANCES OP INULIN, 
PHENOL RED, AND DIODRAST^' 

Howard C. Taylor, Jr., M.D., Irwin Wellen, M.D., and 
Catherine A. Welsh, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, New York University College 
of Medicine and the Obstetrical and Gynecological Service of the Third, 

New York University, Sxirgical Division of Bellevue Hospital) 


' I relationship of the kidneA" to the pathologic and clinical picture 
A of eclampsia and pre-eclampsia remains, after a centiuy of discus- 
sion, an unsettled point. On account of the proteinuria, the edema and 
the convulsions, eclampsia was considered at first to be closelj’^ related to 
Bright ’s disease.^®’ Later, and for a few jmars, the striking hepatic 
lesions seized the center of medical attention and the liver was assigned 
an important position in the causation of at least certain cases of 
toxemia.-'’ More recent^ the vascular changes, especially those in 
the small arterioles, have come to be considered the basis of the disease, 
a view advanced bj^ VolhaiTP^ and recently stronglj' emphasized bj^ some 

thp* of .the New York Obstetrical Society, Alay 13. 1941, and of 

tne Boston Obstetrical Society, November IS. 1941. 

This study was made with the aid of a grant from the Commonwealth Fund. 
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American pliysicians.^'^’ Nevertheless, a belief in the importance 
of a renal factor has persisted as evidenced by the number of eases still 
being classified as chronic nephritis or renovascular disease in preg- 
nancyd^’ 

Because of recent advances in renal physiology, further consideration 
must now quite evidently lie given to the kidney in toxemia. The ex- 
periments of Goldblatt and his followers on the effects of interference 
with the renal blood supply on the arterial pressure and the discoveiy 
of various pressor substances of renal origin have indeed turned the 
investigation of all conditions associated with hypertension toward the 
kidney. In the group of diseases with hypertension, specific toxemia 
of pregnancy is of course one of the most striking. 

Histologic study of the kidneys from patients dying of eclampsia 
or pre-eclampsia has led to the description of a variety of lesions. 

Degenerative changes in the tubules were long regarded as impor- 
tant, and recent investigators have continued to report their presence.^" 
Glomerular damage, which appears to have been first described in 1918 
by Lohlein,^^ has in recent years received the most attention. According 
to Fahr’s^® classical description published in 1924, the essential kidney 
lesion consists in a swelling of the capillary walls, with the result that 
the lumina are narrowed and the glomeruli appear relatively anemic. 
Fahr regarded the lesion as degenerative, a "glomerulonephrosis.” 
Other observers^’ have in general confirmed these findings, but 
some tended to regard the lesion as inflammatory, a form of glomerulo- 
nephritis. An additional observation of Fahr was the thickening and 
swelling of the walls and the proliferation of cells occasionally observed 
in the afferent arterioles to the glomerulus, a feature not stressed by 
most other writers. 

These glomerular lesions have now been recognized for at least twenty 
years. Yet little significance has been accorded them by the clinician, 
perhaps because of his ovm failure to demonstrate disturbance in renal 
function by any of the commonly accepted tests. There is in toxemia 
little or no alteration in the blood urea or the maximum specific gravity 
of the urine. Phenolsulphonephthalein excretion is unaffected and 
changes in the urea clearance are not consistently present.®’ ® It has not 
been possible then to find a refiection of the observed renal lesions in 
disturbed renal function. 

In this report there will be described the results of kidne}'^ function 
tests as determined by the renal clearances of a series of normally preg- 
nant and pre-eclamptie women. These tests are based on the principle 
employed in urea clearance but utilize such substances as diodrast and 
inulin, which are capable of distinguishing tubular from glomerular 
function, and give in addition indications of the condition of the blood 
vessels supplying the active portions of the kidney. 



TAYLOR, JR., ET AL. : RENAL FUNCTION STUDIES 


569 


RENAL ANATOMY AND PHYSIOLOGY 

It may be necessary to recall a few facts about renal anatomy and 
physiology. The kidney is made up of ahout a million more or less 
independent units or nephrons. Each such unit begins in the cortex 
as a funnel-shaped structure (Bowman's capsule) whieh surrounds a 
tuft of capillaries to fonn the glomerulus. Beyond Bounnan’s capsule, 
the nephron widens out into the proximal convoluted tubule which is 
lined vith large pyramidal cells. The tubule then becomes thinner and 
straighter and malccs a long excursion toward the Iridney pelvis. From 
there after making a loop it returns to the cortex, where it onee again 
widens and iiecomes tortuous as the distal convoluted tubule. Finally 
it turns a second time tou'ard tlie pelvis into wliich it empties tlirougli 
the collecting ducts. 

The organization of the arterial supply to these segments of the 
nephron has become a subject of prime importance because of the rela- 
tionship of the renal blood supply to hypertension. After repeated di- 
visions of the renal artery, a branch enters the glomerulus as the 
afferc7it arteriole. This lircaks up within Bowman’s capsule into a num- 
ber of capillary loops, the glomerular capillaries, which later join to 
emerge from the glomerulus as the efferent arteriole. This arteriole 
divides into a second capillary system which supplies the tubules of 
both the proximal and distal segments. Thus the blood which reaches 
and supplies the kidney tubules has had first to traverse in succession 
the afferent arterioles, the glomerular capillaries and the efferent ar- 
terioles. Functional or organic disorder in these segments of the kid- 
ney’s vascular system may then have an effect on tubular as well as on 
glomerular function. 

Studies of renal physiology liave established different functions for 
glomerulus and tulmles. The glomeruli act as simple filters through 
which pass all the constituents of the plasma with the exception of the 
proteins, to whieh the glomeruli are nonnally impermeable. The 
glomerular fluid is protein-free plasma with the solutes in concentra- 
tions equal to those in the plasma. This glomerular fluid in its course 
down the nephron undergoes changes as a result of reabsoriition and 
excretion through the cells of the tubules. Water and other sub- 
stances, such as glucose, sodium chloride and urea, ai’e reabsorbed 
in vai'ying amounts. Other types of material, such as creatinine and 
the dyes used for kidney function tests, are excreted by the tubules. 

SIGNIFICANCE OP RENAL CLEARANCES 

The studies of kidney function in pregnancy here presented, are 
based on the conception of renal “clearance.” It was originally used 
by Van Slyke®^ and his associates in 1928 in connection with the ex- 
cretion of urea. Urea clearance has been defined as the volume of 
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blood which one minute’s excretion of urine suffices to clear of urea. 
The figure for urea clearance could therefore be obtained from the 
UV 

formula— g — where U = concentration of urea in the urine, V = the 

cubic centimeters of urine formed in a minute and B = the blood con- 
centration of urea. If plasma clearances are used, the formula becomes 
UV 

-^ 5 — where P is the urea concentration of the plasma. 


The urea clearance test is a much more sensitive indicator of renal 
insufficiency than the simple determination of blood urea. Yet it has 
some limitations, for although urea is eom]detely filtered at the glomeru- 
lus and begins its passage through the nephron in concentration equal to 
that of the plasma, about 40 per cent is reabsorbed by the tubules. Thus, 
although its clearance in the normal kidney parallels the glomerular 
filtration rate, it does not directly measure that function. 

In the last few years the concept of renal clearance has been extended 
to other substances which do measure glomerular or tubular function. 
Only the briefest discussion can be given here to a subject upon which 
there is already a very extensive literature. 

1. Inulin Clearance. — Inulin, a polysaccharide of high molecular 

weight, is filtered at the glomerulus and is neither absorbed nor excreted 
by the tubules.^"’ The renal clearance of inulin is therefore a 

measure of the rate of glomerular filtration. In normal women the 
filtration rate amounts to 119 e.c. per minute.-^ 

The glomeimlar filtration rate depends upon the character of the 
capillary wall and upon the pressure available to force the fiuid through. 
Changes in the character of the capillarj^ walls may alter their per- 
meability and thns the filtration rate. Changes in the filtration pres- 
sure may result from alterations on the one hand in the intracapillary, 
on the other in the intraeapsular pressure. Increase in the intracapsular 
pressure opposes filtration and may result from an increase in interstitial 
tension of the kidney as, for example, from edema or from urinary tract 
obstruction. A rise in the intracapillary pressure favors filtration and 
may be produced by an increase in the systemic arterial pressure, by 
constriction of the efferent arteriole or by dilatation of the afferent 
arteriole. A fall in filtration pressure, on the other hand, will result 
from a drop in arterial blood pressure, constriction of the afferent ar- 
teriole, or dilatation of the efferent arteriole. Changes in the plasma pro- 
tein concentrations, so far as they affect oncotic pressure, influence 
filtration rates to a small extent. These aspects of renal physiology 
have I’ecently been analyzed in detail in a paper by Smith and his as- 
sociates."*' 

2. Phenol Bed and Diodrast Clearance . — Tubular excretion may be 
studied with the aid of a variety of substances, two of which have been 
used in the eases of this study, namely, phenol red and diodrast. AI- 
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though plienol reel is rapidly excreted by tlie tubules, diodrast is liandled 
still more efficiently. Diodrast indeed has tlic highest clearance of any 
known substance and is believed to be almost entirely removed from 
the plasma as the blood passes from the renal artery to the renal vein. 
For this reason its clearance measures the minimum volume of plasma 
which must have flowed to the excretory tissue of the kidney during the 
given time. The plasma diodrast clearance, if tlie hematocrit is known, 
can be converted into a figure for ihc cffcciivc venal blood flow. This 
has been found for normal males to amount to an average of 1,189 c.e. 
per minute, for normal women to 996 c.c.-' 

Renal blood flow, other factors being equal, will vary directlj’’ with 
the arterial blood pressure. Const rid ion or dilatation of the renal 
vascular system, in particular the afferent and efferent arterioles of the 
glomerulus, will also vary the renal blood flow. 

3. Tubular Excretonj Mass. — When the plasma level of diodrast is 
raised to the point where the tubule cells become saturated, the ex- 
cretion of this substance reaches a maximum rate. This is constant 
under standard condition.s in any individual and serves as a measure 
of the total functioning tubular ti.ssuc.''® It is referred to as the tuhuleir 
excretory mass, or diodrast Tm, and is reported as milligrams of iodine 
excreted per minute. Absolute clearance values vary in different normal 
individuals over a fairly wide range, but when clearances are related to 
diodrast Tm, these differences largely disappear.-^ 

4. Filtration Fraction. — It is often useful to compare glomerular and 
tubular function by studying the I’atios between the clearances of sub- 
stances handled more or less exclusively by the one or the other. The 
inulin/diodrast clearance ratio is known as the filtration fraction and 
has a special significance. Since the inulin clearance is a measure of 
glomerular filtration rate and the diodrast clearance of the minimal 
plasma flow to active excretory tissue, the filtration fraction repre- 
sents the proportion of the effective circulating plasma which is filtered 
at the glomerulus. 

Prom the filtration fraction inferences are made regarding the status 
of the efferent arteriole, the tone of which is believed primarily to de- 
termine renal blood flow.'*^ Constriction of the efferent arteriole will 
reduce blood flow, but as a result of raised intracapillary pressure in the 
glomerulus, the rate of glomerular filtration will be maintained and an 
increased filtration fraction will result. Spasm of the afferent arteriole, 
if it occurs, should reduce the pressure in the glomerular capillaries and 
produce a reduced filtration fraction. 

PREVIOUS IN™.STIGATI0N.S 

The application of these methods to the study of clinical problems 
lias already been extensive. In essential hypertension there has been 
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demonstrated by Goldring and bis associates^'*’ a. diminished renal 
blood flow, a maintained or lowered rate of glomerular filtration, and a 
consequently increased filtration fraction. This they interpret as 
evidence of hypertonus of the efferent arteriole of the glomerulus. 

In both normal and pre-eclamptic patients, Chesley and his associ- 
ates®’ have observed that the effective renal blood flow as measured by 
the diodrast clearance is normal. Corcoran and Page® have reported 
in toxemia of pregnancy a diminution in filtration rate as measured by 
inulin clearance associated with a normal effective renal blood flow, as 
measured by phenol red or diodrast clearance. 

TECHNICAL METHODS OF PROCEDURE 

Cases for this study were patients either under treatment for specific , 
toxemia in the obstetric ward at Bellevue Hospital or were normal preg- 
nant women admitted for study from the prenatal clinic. In all in- 
stances efforts Avere made to repeat the tests after deliveiy either, just 
before the patient's discharge from the hospital or by readmitting her 
for the puriiose at some later date. 

The technique used in making these observations has been described 
in detail elseAvhere.'*®’ A fcAv general principles may be noted. The 
tests are undertaken in the morning Avith omission of the patient’s break- 
fast, although large quantities of Avater are prescribed the night before 
and shortly before the Avork is begun, to increase the urine floAV. The 
necessary blood concentrations of the substances AA’^hose clearances are to 
be studied are maintained by continuous intravenous infusion at a 
eontrolled rate. The actual plasma concentrations are determined from 
blood samples obtained at regular intervals. The urine is collected at 
the end of each period by catheter, the bladder being Avashed out AA’ith 
measured quantities of normal saline to insure complete emptying. 
Special difficulties in the emptying of the bladder maj’- be encountered in 
pregnant patients if the fetal head is Ioav in the pelvis. 

RESULTS 

Three types of patients have been studied. First, there have been 
Avomen Avho have remained normal throughout their pregnancy and 
in their puerperium. Next is a group of patients Avith specific toxemia 
Avho made a rapid and complete reeoveiy after termination of their 
pregnancy. The third is a group of patients Avith toxemia Avhose hjqier- 
tension persisted after deliver3^ The division of the toxemia patients 
on the basis of post-partum blood pressure Avas made after obserAmtion 
in the folloAv^-up clinic. 

Results have been published elseAvhere in detail.®®’ ®® Here onlj'" aver- 
age ante-partum and post-partum figures Avill be presented Avith a single 
chart, illustrating the characteristic findings in tAvo patients, both with 
toxemia but Avith contrasted post-partum blood pressure behavior. 

Normal Pregnancy . — The belief has been held that even in normal 
pregnancy kidney function is in some Avay altered. This Anew has been 
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based on the probably erroneous interpretation of tlie ivell-known 
tendency of pregnant -women to retain salt and ^Yatcr, and on their 
alleged susceptibility to proteinuria. For this reason studies of kidney 
function in normal pregnancy have alwaj’-s been considered important. 

Additional intere.st in the renal physiology of normal pregnancy 
has been awakened by the recent discovery that the steroid sex hor- 
mones are capable of affecting kidney structure. Selye’’® and oth- 
ers"®’ have noted that testosterone, as -well as Ihe estrogens and 
progesterone, produces characteristic enlargement of the proximal con- 
voluted tubules in the mouse. If such alterations are effected in lab- 
oratory animals by the artificial administration of these substanees, it 
seems not improbable that the high concentrations of the estrogens 
and progesterone, wliich are characteristic of normal human preg- 
nancy, could produce effects on the kidney that might be reflected in 
measurable functional changes. 

Our studies on normal women include 20 patients investigated in 
the last weeks of pregnancy and 10 ivomen restudied after delivery.®® 
Kidney function, as revealed by these tests, was found to lie unaltered 
by normal pregnancy or by parturition (Table I). The hormones of the 
placenta in the concentrations found in normal pregnancy are evidently 
not capable of affecting filtration rate (inulin clearance), effective renal 
blood flow (diodrast clearance), or the amount of functioning tubular 
tissue (diodrast Tin). 

Table I. Average Ante-Partuji and Post-Paktum Values on Normal Women* 



PLASMA clearances 

EF- 

FECTIVE 

RENAL 

BLOOD 

FLOW 

C.C. PER 

MINUTE 

INULIN/ 

PHENOL 

red 

RATIO 

PER 

CENT 

FILTRA- 

TION 

FRACTION 

INULIN/ 

DIODRAST 

RATIO 

PER 

CENT 

PHENOL 

RED/ 

DI- 

ODRAST 

RATIO 

PER 

CENT 

DIODRAST 

Tm 

MG. 

IODINE 

per 

MINUTE 

INULIN 

C.C. PER 

MINUTE 

PHENOL 

RED 

C.C. PER 

MINUTE 

DI- 

ODRAST 

C.C. PER 

MINUTE 

Aute-partum 

Post-partum 

mSM 

371 

362 

631 

525 

970 

858 

33.4 

32.0 

19.6 

20.8 

61.6 

68.9 

45.6 

46.6 


‘The ante-partum averages are made up from obsei-vations on 20 women with 
mulin and phenol red clearances, 11 with diodrast clearance and S with diodrast Tm. 

The post-partum averages are made up from observations on 10 women with inulin 
and phenol red clearances and 6 with diodrast clearance and diodrast Tm. 

All figures are corrected to a surface area of 1.73 sq. m. 


Patients With Specific Toxemia. — A total of 14 pregnancies com- 
plicated by specific toxemia have been studied in 13 patients.®® In all 
of these, inulin and phenol red clearances were done, and diodrast 
clearances and diodrast Tm determinations were added in 11. In all 
of these patients records were available to show that they had no edema, 
proteinuria, or hypertension before the sixth month, but all had de- 
veloped these signs before they were studied as toxemia patients. The 
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group has lieen divided into those patients wlio made a complete clinical 
recovery after delivery, and those in whom hypertension persisted. 

The diodrast Tm (total functioning tubular tissue) was unaffected 
in any of the toxemia cases either before or after deliveiy, except in 
one patient discussed in a previous paper.®® 

A. Toxemia of Pregnancy With Persistent Hypertension After De- 
livery. — There were 6 patients in whom hypertension persisted after 
delivery (Table II). The ante-partum clearance figures for certain 
patients were Avithin the normal range. When, hoAvever, the average 
ante-partum figures for the Avhole group are compared with accepted 
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Pig. 1. — Renal clearances before and after delivery in two cases of toxemia with 

contrasted post-partum courses. 


values for normal Avomen or Avhen the ante-partum figures in individual 
patients are compared Avith their OAvn post-partum values, trends ap- 
peared AA^hich seemed to be characteristic of toxemia. These consist 
in a slightly reduced filtration rate, an effective renal blood floAV at or 
above the normal value and a consequently normal or slightly reduced 
filtration fraction. After delivery, the filtration rate^ rose and the 
effective renal blood fioAv fell nearly one-third, resulting in a hign 
filtration fraction. These post-partum findings are similar to those 
which haA’^e been found to be characteristic of essential hypertension.* 

B. Toxemia of Pregnancy With Clinical Recovery After Delivery. 

In 7 pregnancies complicated by toxemia, there Avas a complete disap- 
pearance of hjqiertension after delivery (Table III). The antepartum 
findings Avere identical Avith those of the preceding group. Before de- 
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livery there was a filtration rate wliich fell within the normal range, hut 
was low comiiared to post-partum values in the same patients. The 
ante-partum effective renal blood flow was normal or slightly above 
normal. After delivery the first test showed that the filtration fraction 
had risen slightly, liecause of a .small decrease in the effective renal blood 
flow or a small increase in filtration rate or both, regardless of whether 
the blood pressure had fallen to normal or not. 

The characteristic changes which take place in the renal function of 
toxemic patients during pregnancy and after delivery are shown in Fig. 
1, which is based on the tests of two patients (M. S. and A. F.) who 
exhibited contrasted post-partum blood pressure behavior. In this figure 
the dotted lines represent the mean normal values for diodrast clearance 
(plasma flow), phenol red clearance, innlin elearanee (glomerular 
filtration), and filtration fraction, respectively. The blocks shaded 
by vertical lines represent the degree of deviation above or beloAV the 
normal in ante-partum (A) and post-partum (B) values for each ease. 
For the diodrast clearance it Avill be noted that in each ease the ante- 
partum figure was a little high, while the post-partum value indicated a 
return to normal plasma flow in the cured patient, and a drop to a level 
of relative renal ischemia in the patient with persistent hypertension. 
The alterations in phenol red clearance followed those for diodi’ast, 
although the decrease in phenol red clearance is somewhat less. The in- 
ulin clearance ante partum was a little low Avhen compared to the post- 
partiim figures as obtained for each case. In both patients the filtration 
fraction rose ivith delivery, hecoming someivliat aboA^e norma] in the 
patient Avith the persistent hypertension. 

DISCU.SSION 

The interpretation of these findings in terms of pathologic change 
in the kidney may be somcAvhat tentatively considered. 

1. The diminished filtration rate found in toxemia before deliA'^ery 
may be explained on the basis of three possilile theories or a combina- 
tion of tliem. 

a. A thickening of the basement membrane of the capillary tufts might 

reduce their permeability to A\mter and cause a fall in the filtration rate. 
Such an explanation Avould be in accord Avith the most consistently 
reported histologic changes found in the Iddnej^s of women dying of 
eclampsia.^’ These characteristic lesions, as already noted, 

consist in an enlargement of the Avhole glomerular tuft and a thickening 
of the basement membrane of the capillaries Avith a slight pi’oliferation 
of the endothelium. 

b. A second possibility to account for the diminished filtration, rate, 
might be found in an increased intraeapsular pressure AAdiich Avould op- 
pose glomerular filtration. This might conceiAmbly be produced by 
edema of the interstitial renal tissues. Betention of fluid is charac- 
tei'istie of even normal pregnancy and Avere this in part concentrated 
Avitliin the kidney, conditions AAmuld be favorable for a reduction in 
filtration rate. 
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c. Finally, the slightly reduced filtration rate in toxemia might he 
explained by a spasm of the afferent arteriole to the glomerulus, which 
would produce this effect by reducing the filtration pressure. Lesions 
of the afferent arteriole in eclampsia have been described and stoutly 
defended by Fahr,’®’ and have also lieen reported by Irving.^® 

2. The normal or slightly increased effective renal hlood flow ob- 
served during the acute phase of toxemia in the presence of increased 
blood pressure, is an observation of considerable general physiologic 
interest. The fact that after delivery the renal lilood flow falls before 
the blood pressure falls is evidence that the renal blood flow in patients 
with specific toxemia is not determined solely by the systemic arterial 
pressure and must depend on disturbance in the renal vessels themselves. 
As a possible explanation, it may be suggested that the observed ante- 
partum renal blood flow and filtration fractions are the result of a slight 
dilatation of the efferent arterioles. 

Following delivery the observations on renal blood flow and filtration 
fractions suggest that in the cured group there is normal efferent arteri- 
olar tone and in the hypertension group efferent arteriolar hypertonus. 
The constriction of this arteriole results in a reduction of blood flow, but 
the raised intracapillary pressure witliin the glomerulus maintains the 
filtration rate at the normal figure. 

The contribution of these functional studies to an explanation of the 
three cardinal symptoms of toxemia, edema, proteinuria, and hyperten- 
sion is also of interest. 

a. The fluid retention of normal pregnancy has been previously as- 
cribed to the sodium retaining properties of the estrogens.®^ The edema 
of toxemia may, at least in part, be attributable to the reduced filtration 
rate found in some of the toxemia cases, superimposed upon the 
tendency of pregnant women to retain salt and water. Tlie immediate 
loss of edema fluid post partum could then be explained by the combined 
effects of the disappearance of the estrogens and the return of the rate 
of glomerular filtration to normal. 

b. The proteinuria must be ascribed to an increased permeability of 
the capillary wall. Although this increased permeability to protein may 
appear inconsistent in the presence of a diminished filtration rate for 
inulin, the marked loss of protein in the patients with the nephrotic 
sjTidrome is also not associated with a disturbance in filtration rate.®® 

c. Essential hypertension is sometimes ascribed to a reduced renal 
blood suppty. Yet in the acute phase of the toxemias, as reported here, 
the renal blood flow is consistently normal or actually increased. The 
cause of the hypertension in toxemia of pregnancy cannot then be ex- 
plained on the basis of reduction of renal blood supply. This finding 
of a normal effective renal blood flow or even a renal hj^ieremia in the 
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presence of the hypertension of toxemia is evidence against the view that 
renal ischemia is the pi'iinary eanse of the hypertension in the non- 
pregnant. 

Efferent arteriolar spasm and reduced renal blood flow of varying de- 
gree are typically present in essential hypertension."®’ These con- 
ditions are also present after delivery in patients who have had toxemia 
and whose hypertension has persisted. It is therefore probable that the 
residual disease of the posttoxemic patient is identical with that of the 
individual with essential hypertension. This view is borne ont by the 
studies of many observers that pre-eclampsia or eclampsia may be fol- 
lowed by a disease which is clinically indistinguishable from the so- 
eaUed essential hypertension.®' 

The fact that in toxemic patients who are going to develop persistent 
hypertension, there is found a high renal blood flow ante partum and 
that efferent arteriolar spasm and renal ischemia make their appearance 
vdthin a few days after delivery suggests that factors are present during 
pregnancy which protect the kidney from the ischemia otherwise charac- 
teristic of the hypertensive state. Support for this view may be found in 
experiments reported from other laboratories. In animals in which ex- 
perimental hypertension has been produced by reduction of the blood 
flow to the kidney, systemic blood pressure may even be reduced by the 
advent of pregnancy.^®’ '®’ It has likewise been noted in animals in 
which the reduction in renal blood supply was carried out during preg- 
nancy, that the rise in lilood pressure was in some instanees delayed 
until after parturition.^® 

These studies do not demonstrate that the kidney plays a predominant 
role in the production of the toxemia of pregnancy. The functional 
disturbances observed are slight in degree, especially when compared 
with those seen in eases of essential hypertension or those in glomerulo- 
nephritis. They may perhaps more logically be regarded as evidence of 
the kidney's participation in some general vascular disturbance, than as 
signs pointing to the kidney as the primary source of the disease itself. 

Similarly, the h 5 ^pertension which follows the toxemic pregnancy 
must still be thought of as having an undetermined relationship to the 
original pre-eclampsia. One school of thought may consider that both 
the toxemia and the subsequent hypertension are manifestations of the 
same vascular disease, while another may regard the toxemia as an acute, 
almost accidental, process producing general vascular or perhaps specific 
injury of the renal arterioles, which in turn lead directly to the later 
phase of essential hypertension. 

CONCLUSIONS 

1. In normal pregnancy the glomerular filtration rate, effective renal 
blood flow and tubular excretory function are normal as determined by 
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inuliii, phenol red, and diodrast clearances and diodrast Tm. There is 
no evidence that in uncomplicated pregnancy kidney function is in any 
way affected. 

2. In toxemia there is a slight reduction in filtration rate, when com- 
parison is made with the post-partiim values in the same patients, an 
adequate renal blood fiow or actual renal hj’peremia, and a slightlj’’ re- 
duced filtration fraction. These conditions afford a striking contrast to 
the findings in essential hypertension in nonpregnant individuals. 

3. With clinical cure after deliveiy, tlierc are a rise in filtration rate, a 
fall in effective renal blood flow and a rise in the filtration fraction, so 
that these values are all in the normal range. 

4. With persistent hypertension after delivery, there is a considerable 
reduction in effective renal blood flow, and the filtration fraction becomes 
high. This picture of efferent arteriolar spasm and renal ischemia is like 
that characteristicall}’- found in essential hypertension. 

5. The high effective renal blood flow found in association with the 
increased arterial blood pressure of the acute phase of toxemia is evidence 
against the view that renal ischemia is the primary cause of hyperten- 
sion. 
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DISCUSSION 

DE. ALVIN J. B. TILLMAN (by invitation). — The clinical nature of the 
toxemias with the explosive appearance of albuminuria and edema, and the more 
recently appreciated hypertension, earlj’- drew attention to the kidnej\ As methods 
of kidney investigation changed and developed, each in turn was applied to the 
kidnej’ of pregnancj'. When, finally, adequate methods for determination of blood 
constituents wore available it was felt that the answer would probably' soon be found. 
Yet after two decades of competent investigation we have been left with a paucity- 
of abnormal findings in blood chemistry- in the toxemias. These facts have been 
accepted as characteristic of the toxemias, but adequate explanations as to why 
this disparity occurs in the face of apparent renal insufiieiency have never been forth- 
coming. Toniglit, however, we have been given a glimpse at a mechanism, of which 
the blood and urine findings are only reflections. 
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Many of us have thought that in view of; (1) spasticity of retinal vessels and 
capillary nail beds; (2) sudden onset of hypertension in the absence of demonstrable 
renal lesion; and (3) disappearance of these findings post partuni, a functional 
ischemia of the kidney was present. There was also some thought that renal ischemia 
might fit in with experimental hypertension. Unfortunately for this logical thesis, 
these reported studies have now made it untenable. 

There have been numerous studies to show the aftermath of toxemias. This later 
condition has been interpreted as vascular disease and as chronic nephritis. At the 
Sloane Hospital for Women we have considered that toxemias are followed by 
hypertensive vascular disease in a large percentage of cases. This belief has resulted 
from follow-up studies and autopsy material. 

Essential hypertension results in renal change, as well as changes in other organs, 
but it is only after marked involvement of the kidneys that it has been possible to 
demonstrate these changes before autopsy. The studies of Homer Smith have made 
it possible to demonstrate renal change in essential hypertension. These changes, as 
tonight’s paper has shown, characteristically occur after toxemia of pregnancy in a 
special group of cases. 

I believe that this work, about which we have heard tonight, marks a new era 
in the investigation of toxemias of pregnanej’. 

LEON C. CHESLEY (by invitation). — ^You might be interested in some unusual 
figures derived from data of the kind which have been presented tonight. 
The renal blood flow in woman averages about 900 ml. per minute, and in man about 
1,150 ml. per minute. This is about % of the cardiac output, supplj'ing an organ 
making up less than % of 1 per cent of the body weight. If we add to this tlie 
liter per minute of blood which goes to the brain, we see that all of the rest of the 
body gets less than 45 per cent of the cardiac output. Citation of the fact that 
2 per cent of the body gets well o%’er half of the blood sounds like a socialist’s 
statistics on the distribution of wealth. 

Reckoning the renal blood flow in terms of weight per twenty-four hours, we find 
that in women the kidneys are perfused by 3,000 pounds of blood everj' day; in men 
this figure becomes 2 tons per day. As clinicians, you undoubtedly have answers 
for the patient’s question as to why she has backaches, but in case of uncertainty 
perhaps one might quiet the patient with something about the ton-and-a-half load of 
blood flowing through the kidneys every day. 

The only point on which our data are not in perfect accord with those of Dr. 
Taylor concerns the filtration fraction in posttoxemic h 3 -pertension, and even on this 


Table I. Eenai. Hemodynamics. Average Eindings in a Series op Women 


CASES 

GLOMERULAR 

FILTRATION 

mI./min. 

PLASMA 

FLOW 

mI./min. 

FILTRATION 

FRACTION 

PER CENT 

RENAL 
BLOOD FLOW 
Ml./MIN. 

DEFICIT IN 
BLOOD FLOW 
PER CENT 

Normal Women 

30 

1 116 

1 667 [ 

1 20.4 

1 850 1 

1 0 

“Male Type” Essential Nyperiension 

11 

1 106 

] 351 

1 30.2 

1 659 

1 34 

Posttoxemic Hypertension 

16 

1 85 

1 408 

1 20.8 

1 640 

1 25 


Posttoxemic, Normal Blood Pressure 


6 

1 97 

1 526 

1 18.8 

1 774 1 

10 
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we are not too far apart. In Table I, I have summarized some of our findings. Our 
glomerular nitrations have been approximated from maximal urea clearances, which 
are assumed to be 60 per cent of the filtration level. In individual cases this entails 
some error, but our average filtration rate comes out as 116 ml. per minute, as 
compared with Dr. Taylor's measured value of 119 ml. per minute. Our calculated 
filtration fraction averages 20.4 per cent for normal women, and is unaffected by 
pregnancy; Dr. Taylor’s value is 20.0 per cent. 

In a group of hj-pertensive women who have never had a pregnancy, or at least 
never had a toxemia, the filtration fraction is considerably elevated, averaging 30.2 
per cent. There is an associated reduction in renal blood flow. These findings are 
explained by constriction of the efferent arterioles which, as Dr. Taylor has said, is 
characteristic of essential hypertension. 

MHien we examine the posttoxemic hypertensive patients at six weeks to four 
years post partum, we find that the filtration fraction is usually normal, so that the 
reduction in renal blood flow is paralleled bj' a reduction in the filtration. Of 16 
cases, only 3 (or 1/,) have filtration fractions above 25 per cent. Corcoran and 
Page measured tlie renal blood flow and glomerular filtration in 5 patients with 
posttoxemic hj^ertension ; 2 had filtration fractions of 22 per cent, 2 of 23 per cent, 
and 1 of 27 per cent, again onl}’ one-fifth with significantly increased filtration 
fractions. Their patients were from four weeks to three years post partum. 

Whatever the significance of the observation may be, posttoxemic hypertension 
can often be differentiated from the “male tj-pe” of essential hypertension by 
the simultaneous measurement of the clearances of diodrast and urea. Since we 
consider the urea clearance as a proportional measure of glomerular filtration, sub- 
ject to errors, the differentiation is based upon the filtration fractions. I believe that 
this finding has an important theoretical significance, and I should like your leave 
to speculate upon it for a few minutes. 

The lesion most constantly found in women djdng of acute toxemia is the one 
stressed by Dr. Taylor, a diminution in the lumina of the glomerular capillaries, 
iniether or not this lesion persists during the months and years after toxemia is an 
open question. Bell, Page and Cox have described such persistent lesions in the 
glomeruli of 8 women djdng from intercurrent causes some time after toxemia. On 
the other hand, Baird and Dunn, and Keller failed to find the lesion in the kidneys 
of 4 women dying of recurrent toxemia. In the absence of more extensive and more 
concordant anatomic observation, we have attempted a “chemical dissection’’ of the 
posttoxemic kidney, using the clearance methods. 

If the glomerular capillaries are persistently narrowed after toxemia, then one 
might expect to find a somewhat diminished renal blood flow, and a nearly parallel 
reduction in glomerular filtration; the filtration fraction would be nearly normal, 
since pressure in the capillaries would not be much changed. These are exactly our 
findings. 

This finding has a bearing upon the question of whether the toxemia causes the 
later hypertension, or is merely a sign that the patient is eventually to have hyper- 
tension regardless of the toxemia. 

The probable mechanism of renal hypertension is shown in Table II. As 
Dr. Taylor has remarked, renal ischemia is probably a secondary effect rather than a 
cause of hypertension. Even slight narrowing of the capillary lumina would con- 
siderably increase the resistance to perfusion, which would be reflected by an increase 
m the intrarenal diastolic pressure. The systolic pressure remains at the usual 
levels, the intrarenal pulse pressure must be reduced, and thus the cycle would be 
initiated, and hypertension result. 
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Table II. Probable Mechanism op Renal Hypertension 
(Simplified from data of I. H. Page) 


1. Reduction in intrarenal pulse pressure. 

2. Release of renin from kidney. 

3. Activation of renin angiotonin. 

4. Generalized arteriolar constriction, especially marlced 
in the efferent glomernlar arterioles. 

5. Further reduction in the intrarenal pulse pressure, thus 
establishing a vicious cycle. 


Table III. Contrast Between Renal and Posttoxemic Hypertension 

t 


Characteristic findings in renal hypertension: 

1. Diminished renal blood flow (renal ischemia) 

2. Increased filtration fraction (because of efferent arteriolar 
constriction) 

Findings in posttoxemic hypertension: 

1. Diminished renal blood flow (usually) 

2. Normal filtration fraction 

(A) Are the efferent arterioles not constricted? 

(B) Are the efferent arterioles constricted but the effect 
masked by decreased glomerular pernieability? 


But these cases of posttoxemic hypertension do not appear to fulfill the criteria for 
renal hypertension, because of the normal or onlj' slightly increased filtration frac- 
tions (Table III). Perhaps this can be explained on the basis of decreased capillary 
permeability, which we have suggested as a possible explanation for the reduced 
filtration found during the acute toxemia. The high intracapillary pressure caused 
by the efferent arteriolar constriction may be expended in maintaining a normal 
filtration fraction. Thus the efferent spasm would be masked by the decreased 
capillary permeability. 

If it is presumed that a lowered filtration fraction during toxemia is the func- 
tional manifestation of glomerular damage, and that posttoxemic h}^ertension is 
caused by persistence of that damage, then those women with the lower filtration frac- 
tions should show a higher incidence of later hypertension. Of 16 patients with 
normal filtration fractions during the toxemia, only 1 now has hyj)ertension, and 
she has had another toxemia. Among the 10 patients with decreased filtration frac- 
tions, 4 have hypertension at two years after the toxemia. Four other patients had 
efferent constriction at the time of their pregnancies. Three of these were not true 
toxemias, in that hypertension had antedated pregnancy, and is still present; m 
the fourth case, the mild pre-eclampsia was complicated by a pyelitis which may 
have disturbed the renal hemodynamics. 

DR. JAMES SHANNON (by invitation) .—A striking feature of Dr. Taylor’s 
data is the small difference between the normal and the patient with a specific toxemia. 
The lowering of glomerular filtration rate seems to be a regular finding. However, 
this is scarcely extensive enough to account for the disturbance in water and 
electrolyte balance even if one assumes that the retention of sodium is enhanced 
by excessive amounts of salt-retaining hormones. This raises the question of whether 
the tests as carried out at the present time are adequate evaluations of the functions 
of the kidney which are of importance in precipitating or conditioning the specific 
toxemias. 

In the presence of a normal circulation and normal antidiuretic activity, the renal 
control of the volume of extracellular fluid is through the rate of glomerular filtra- 
tion, and hence the filtration of sodium, and the ability of the proximal tubule to 
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reabsorl) sodium. Tlie latter is, of course, influenced dramatically by several 
hormones. Normally the individual retains or excretes sodium by varying one or 
another of these factors. Some hours after a meal containing salt a precise balance 
will be struck between the filtration and reabsorption of sodium so that a constant 
amount of sodium is retained in the body. We have information on how this balance 
is struck in the dog. Here, the glomerular filtration rate varies and is responsible for 
maintaining the system in its normal state. I suspect this may also be true in normal 
man. If this suspicion is correct then a man is not normal because of an absolute 
value for the rate of glomerular filtration but because the filtration rate can respond 
adequately and promptlj’ to return the system to normal. By selecting sixteen hours 
after the last meal as the time for observations and obtaining these at complete 
rest, the reactiveness or nonreactiveness .of this function will not be uncovered. 
This could be determined if having obtained control observations, as in Dr. Taylor’s 
experiments, the system were then disturbed by the administration of physiologic 
saline. Information from such experiments would base the judgment of the 
normality of filtration rate both on a numerical value for this obtained at rest and 
upon the degree of reactiveness uncovered in the experiment. 

These considerations do not minimize the contribution of toniglit’s paper. How- 
ever, considering the next step in the study, the necessity of obtaining a dynamic 
picture of the condition is apparent. I have stressed the electrolyte phase of the 
problem because it seems likely that when one feature of the symptom complex has 
been clarified from the standpoint of the mechanisms involved, others will fall in 
line. And with our present knowledge of the kidney, it is probably simpler to 
manipulate the electrolytes than some of the other more complex phases of renal 
function. 

DE. R. GORDON DOUGLAS. — For some time we have been carrying out some of 
these examinations, both as far as glomerular filtration and renal blood flow are 
concerned. We have at the moment a patient in the pavilion who, following several 
tests, appears to have an unusually large renal blood flow with a clinical diagnosis 
of mild pre-eclampsia. The picture does not quite fit into some of the observations 
made this evening, nor does it fit in with some of the observations that we have 
made formerly. 

From a purely practical point of view, I do not see liow we can clmnge our 
diagnostic or therapeutic measures in the care of pre-eclampsia and hypertensive 
disease. I think it is interesting to note that Corcoran and Page have attempted, 
after carrying out these tests on a relatively small number of patients, to differentiate 
mild pre-eclampsia, pre-eclampsia and hypertensive disease. It appears to me that 
their conclusions in this respect are hardly justified on the basis of the data tliat 
they have presented to date. 


Mbller-Christensen, E., and Thorup, Chr.: Vitamin C Content of Umbilical Cord 
Blood, Maternal Blood and Colostrum, Zentralbl. f. Gynak. 64: 1858, 1940. 

The authors studied vitamin C content in 10 labor cases. A consistent gradient 
appeared in which placental tissue contained the highest percentage of ascorbic 
acid, maternal blood the lowest. Average figures in mg. ascorbic acid per cent 
were; maternal blood 0.44 mg. per cent, colostrum 0.80, cord blood 1,06, and 
placenta 10.10. Technique of the determinations is given. 


E. J. Weissman. 



GRANULOSA CELL TUMOR OF THE OVARY AND 
COINCIDENT CARCINOIN'IA OF TILE UTERUS 

Crete Stohr, M.D., New York, N. Y. 

(From the Department of Pathology of the Woman’s Hospital) 

F^URING tlie past two decades investigations in the field of eareino- 
■L-' genesis developed considerable information, which indicates that 
cancer may be induced by a number of different factors. The approach 
to this problem was twofold : First, clinical observations that identical 
malignant tissue growth may occur in the human being, when groups 
of individuals are subjected to certain environmental conditions; sec- 
ond, experiments which resulted in the production of tumor growth in 
laboratory animals. 

To those factors, operating by chemical, ph 3 "sical, and biologic action, 
which proved conducive to tumor growth, the collective name of “Car- 
cinogens” was applied, since thej’’ stimulate predominantlj^ the epithelial 
tissues to proliferate. The incessant Avork in the field of carcinogenesis, 
mainly conducted by biochemists, centers in the discovery that the 
chemical carcinogenic agents are polycyclic hydrocarbons, which, by 
their chemical structure, are correlated to the sex hormones (sex 
sterols). Thus a common chemical background of these carcinogenic 
factors and the sex hormones was established.^ 

The physiologic manifestation of the growth-stimulating effect of the 
female sex hormone is expressed by periodic phases of proliferation 
and of subsequent regression in the tissues of the female sex organs 
due to the coordinated action of these hormones. 

The question whether such growth-stimulating substances, Avhen un- 
opposed, might produce unlimited (malignant) tissue-groAvth rose from 
the observation that the female genital tract occupies the first place 
among all other organs as the site of malignant tumor development, 
giving rise to 21 per cent of all tumoi’s in the human female. 

Basic evidence of the stimulating effect of the OAmry toward car- 
cinogenesis in the mamma of rodents Avas produced by the experiments 
of Loeb,^ Lacassagne,® Gardner* and others. They coneluswely dem- 
onstrate that the carcinogenic effect of estrogenic substances is pro- 
portionate to the amount administered, that, due. to certain intrinsic 
biologic factors, some strains of the same species are tumor-resistant 
and that different sjmthetic estrogens Amrj’’ in carcinogenic potencj^ in 
proportion to their physiologic acthfity. _ » 

The uterus, as the physiologic site of predilection for the effect^ oi 
the OAmrian hormones, Avas found less responsNe to tumor formation 
by estrogenic stimulation in animal experiments. Most remarkable is 
the infrequent oceurrence of uterine tumors in rodents,_eonsidenng tne 

eomparatwely colossal procreatNe actmty of this species and the nigi 
frequency of breast and ovarian tumors. 

58G 
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Tlierefore, experimentally produced epithelial alterations and tumors 
in the uterus are of great importance for the problem of carcinogenesis 
by hormonal activity,®'^^ The eifect of large amounts of estrogens was 
studied in mice, rats, rabbits, guinea pigs, and monkeys in numerous 
experiments ‘which are consistent, in the result that in the uterus ex- 
cessive administration of estrogens is manifested by ; 

a. Hj’perplastic proliferation of the glandular structures of corpus and cervix. 

b. Malignant overgrowth of the epithelium in the form of carcinoma-like and true 
carcinoma development. 

c. Metaplastic alteration of the epithelium. 

d. Hypertrophic development of stroma and muscle tissue. 

e. Tumor growth of stroma and muscle tissue. 

f. Aseptic suppurative necrosis. 

The epithelium of the cervix and of the vagina presents itself as the 
more favorable tissue of response to excessive growth by estrogenic 
stimulation. The fundus of the uterus of monkeys is entirely refrac- 
tory to estrogenic tumorgenesis; spontaneous tumor development here 
has not been observed. 

Investigations agree that in the uterus a tumor-inciting effect by 
ovarian hormones is missing, eonti*ary to the experimental result in 
hormonal carcinogenesis in the breast. “Estrogenic hormones evi- 
dently induce the development of carcinoma in those organs in which 
they call forth long-continued or often-repeated growth processes.”^® 
Another approach to the problem of experimental production of 
tumor growth on hormonal basis was initiated by the work of Furth 
and Furth,“ who produced results on the increase of tumor incidence 
in experimental mice treated with x-ray radiation.^® From these find- 
ings it appears that the incidence of ovarian tumors in irradiated mice 
was fifteen times more frequent than in nonirradiated mice. These 
tumors are essentially represented by two forms : those cytologically 
related to the granulosa cell tumor and those simulating the tubular 
adenoma. 

It is important to note that hormone production by these tumors is 
manifested by the correlation between these experimental tumors and 
co-existing breast tumors. While in 374 irradiated mice of a tumor- 
■ susceptible strain without ovarian tumors, only 2.7 per cent breast 
tumors were observed; in 57 identically treated mice with ovarian tu- 
mors, breast neoplasms were co-existent in 21 per cent. These observa- 
tions become still more impressive when applied to a group of 42 mice, 
bearers of granulosa cell tumoi’S, in which 28.6 per cent developed 
breast tumors, while in 15 mice with tubnlar adenoma no breast tumor 
was observed. 

Estrogen production by these artificially produced tumors, as evi- 
denced by the vaginal cycle, could be proved in the presence of granu- 
losa cell tumor and the luteoma and not in the presence of the tubular 
adenoma ; findings which correspond to conditions in the human female. 

The granulosa cell tumor in the human being appears in a variety of 
histologic patterns of mature and immature character. Notwithstand- 
ing their morphology the}’’ impart upon the bearer a syndrome of 
biologic changes due to the active production of female sex hormone 
characterized by growth in the tissues of the reproductive organs. 

The most frequent evidence of the growth-stimulating effect of these 
neoplasms is the excessive proliferation of the uterine mucosa which 
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is the criterion for estrogen elaboration and is identical in its diagnostic 
value with the keratinization phenomenon of the vaginal mucosa, in the 
rodents. Thus, its presence indicates the evidence of the hormone- 
producing activity of the granulosa cell tumors in the human. Proof 
of this was rendered by various methods, by biologic assays, by 
tumor extracts, and by tumor grafts.^®’ The latter form 

of experimental proof for natural reasons had to remain confined to 
animals. 

Although the literature is abundant in reports on granulosa cell tu- 
mors in the human being, the biologic demonstration of their estrogen- 
productive activity is surprisingly sparse.^® The reason might be that 
the clinical diagnosis of the granulosa cell tumor is infrequent and is 
established for the most part postoperatively at a time when the hor- 
mone level in the patient is decreased or has been restored to the normal. 

The figures resulting from biochemical examinations vary consider- 
ably in the different cases. The most extensive investigations were 
performed by Schuschania^^ who assajmd in the human subject the daily 
hormone output in the urine and feces before and after operation, 
whereby findings as high as 195 M.U. in the urine and 123 M.tl. in the 
stool were obtained preoperatively. 

Extracts of tumor tissue gave less remarkable results. Neumann 
obtained 4 M.U. from 84 Gm. of tumor and 1 M.U. from 5 c.e. of blood 
drawn from a venous vessel of a tumor proper. 

The least satisfactory results were obtained by direct implantation 
of tumor tissue. Most investigators report completely negative results, 
a fact possibly explained by the technical difficulty of implanting ade- 
quately large quantities of tissue. 

Prom these and other investigations referred to above and in view 
of the carcinogenic potency of estrogens in animals, it may he inferred 
that the granulosa cell tumor, as the source of continuous estrogen 
production, may lead also in the human subject to unlimited and even- 
tually malignant growth of those tissues which physiologically are 
subordinated to this hormone. 

The correlation between the benign glandular hyperplasia and the 
malignant form of growth was shown with more convincing evidence 
in the endometrium than in other organs. The frequency of their co- 
existence has given weight to the belief that the benign hyperplastic 
form may undergo transformation into the mabgnant form by a slow 
growth process. 

The following case reports are intended as further proof (1) of the 
carcinogenic potency of the granulosa cell tumor in the human indi- 
Mdual by virtue of its hormonal activity, and (2) to indicate the 
potentiality of the histologically benign pattern of glandular hyper- 
plasia of the endometrium to undergo malignant proliferation. 

Case 1. — (No. 48752.) Patient, aged 64, para vi, menopause 7 years 
ago, had slight excessive bleeding before onset of menopause, moderate 
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metrorrhagia for past two months, and enlargement of abdomen in 
lower right quadrant during the last seven months. 

Surgery . — ^Eemoval of myomatous uterus and of both adnexa. 

Specimen . — The uterus was enlarged to 11.5 by 7 by 5.5 cm.,_ and a 
myoma 5 cm. in diameter was in the left horn. The endometrium of 
the corpus was unusually hypertrophic ; the mucosa of the cervix was 
cystic and hypertrophic. 












:h 






Pig. 1. — (Case 1.) Low-power photograph of enflometrlum in situ demonstrating 
hyperplastic and carcinomatous glands. 
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Fig. 2. — (Case 1.) High-power photograph of endometrium showing carcinomatous 

glands. 

The right appendages were of atrophic appearance. The left ovary 
was converted into a cyst of man’s head size, filled with brown thick 
fluid, Avhich amounted to about 1,000 c.c. Tlie inner surface of the cyst 
bore a thick coat of spongy, frayed tissue, breaking ofE in small par- 
ticles, which were suspended in the fluid. A thickened tube was at- 
tached to the cyst by the shortened ligament. 
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Microscopic Findings . — The uterine mucosa composed an unusually 
broad layer, which projects into the lumen in polyplike fashion. It pre- 
sented great variety in structure. Predominant in the picture was a 
dense dissemination of glands, which partly were of typical hyper- 
plastic type, often in cystic degeneration mostly with hypertrophic 
epithelium. Other broad fields were occupied by giant glands, which 
in their most peripheral portions were greatly convoluted and which in 
other areas throughout their entire course were branching and con- 
torted; where excessive proliferation and folding had taken place, 
solid alveoli were produced. In few siiotS’ glands and stroma projected 
toward the myometrium, however, without evidence of invasion. The 
irregularity of the architecture of the mucosa was enhanced by the 
unusual hypertrophy’- and hyperproliferation of the epithelium proper, 
which composed broad layers due to pseudo- and true multiplication 
of cell roAvs. Cells here revealed lo.s.s of orientation, irregular distribu- 
tion, and marked aberration from the mature form. Nuclei particu- 
larly Avere irregularly disjiosed, exhibiting great A’-ariation in form and 



Fig. 3. — (Case 1.) Granulosa cell tumor of ovary. 


size. The abundance of gland structures, their close dissemination Avith 
almost complete lack of intervening stroma, the moi'phologic irregu- 
larity of the glands, the excessiA'e epithelial proliferation and its dcAua- 
tipn from the normal designated the malignant character of the ade- 
nomatous groAA’th. 

The ceiwix mucosa aaus hypertrophic; glands here likeAvise Avere 
partly cystic, partly of complex build, and the epithelium Avas in a 
state of hyperproliferation. 

The cystic tumor of the left OA’ary reAmaled OA’arian stroma in the 
capsule only. The solid portion Avas built of a neoplasia, Avhich pre- 
sented the structure of a granulosa cell tumor of the masshm form. 
Cells, AA’liieh uniformly Avere of matiu’e type, composed Avide fields m 
massiA’^e arrangement and rcAmaled only slight tendency to form roAVS 
and narroAv trabeculae. 

The right ovary revealed senile atrophy. 

Both tubes presented fibrous atrophy of the mucosa and of the AA’all. 

Diagnosis . — ^hlyomatous uterus, adenocarcinoma of endometrium (ade- 
noma malignum) and excessive glandular hyperplasia, granulosa cell 
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tumor of left ovary, senile atropliy of right ovary, and senile atrophy 
of both tubes. 

Folloiv-TJp . — ^Patient was obseiwed for the following nine years, during 
which time she remained well. 

Case 2. — (Record number 60848.) Patient, aged 42 years, nullipara, 
menstrual history unessential, had had amenorrhea for six months 
prior to operation. There had been an enlargement of the abdomen 
for six months and pains in the left side of abdomen for past two years. 

Surgery. — Curettage, removal of left ovarian tumor and part of left 
tube ; appendectomy. 

Specimen . — ^'fhe specimen consisted of about 3 e.c. of soft curettings 
with one larger fragment among them. Tube and ovary formed a mass 
13 by 9 by 7 cm.'; the tube was 6 cm. long, and its diameter was 1 cm. 
on the average. The ovary wms converted into a large, multilocular 



Fig. 4.— (Case 2.) Low-power photograph of endometrium (curettage), showing 
benign glandular hyperplasia on the right and adenoma malignum on the left. 


cyst, whose wall was partly delicate, partly thick and firm, of albuginea- 
like appearance, and whose inner layers were composed of a medullary 
yellowish tissue; the latter foimied cushion-shaped projections with 
frayed surfaces. Tissue destruction in the form of hemorrhagic necrosis 
was apparent in large areas. The cystic compartments were filled with 
hemorrhagic fluid and tissue debris. The tube had typical appearance 
except for the adhesions which tied it to the ovary. 

Microscopic Findings. — Part of the endometrial fragments presented 
marked glandular hypei’plasia frequently with cystic degeneration. 
The epithelium here showed hyperproliferation and pseudostratifica- 
tion ; cells were uniform, of matui’e tj'pe, and regularly arranged. 

The majority of the fragments were built differently than the above 
described ones. Glands were greatly varying in size; they were highly 
nregular in shape, many of them attained huge size; they were in dense 
distribution and mostly in dos-a-dos position. The epithelium was ex- 
cessivelj’’ proliferating, forming multiple stratified rows, folds, and 
tufts, yet it remained Amthin the limits of the glands with an undis- 
turbed basal membrane and pi’eseiwed also, in those instances Avhere 
proliferative activity was most pronounced, conformity Avith the endo- 
metrium. Thus a groAvth pattern is produced, Avhieh inA-olA’’es all ehar- 
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acteristics constituting the adenoma malignum, which in the endome- 
trium is identical with the most mature form of the glandular carcinoma. 
The constituent cells were generally of the highly differentiated type, 
however, markedly atrophic, with numerical increase of mitoses ; where 
cell proliferation was most excessive, irregularity of the eell shape and 
of the disposition and structure of the nucleus became predominant, 
enhancing the morphologically malignant form of growth. 



Fig. 5. — (Case 2.) High-power fletd occupied by adenoma malignum. 



Fig. 6. — (Case 2.) Low-power photograph of a fragment of cervix-mucosa with 

squamous cell epithelium. 

Other small fragments, which were discretely scattered among the 
glandular tissue fragments, were composed of typical stratified squa- 
mous epithelium and of glands, which by shape and by the type ot 
epithelium indicated their origin from the cervix. The squamous cell epi- 
thelium formed plump cones, which partly lay freely in the stroma, 
or it built sinuous bands. Where it overgrew the glands, it appeareu 
in some instances to arise from and to overlap the inner border of tne 
columnar epithelium, whence it projected as folds and tufts into the 
lumina. Thus a growth pattern Avas apparent, Avhich might be inter- 
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preted as tlie result of a transformation of the mucous epithelium by 
a metaplastic process combined with the classical hyperproliferative 
process of epidermization. 

The cystic ovarian mass represented a granulosa cell tumor mainly 
of massive type, in which the more differentiated architecture of tra- 
becular formation was only slightly developed. Some residual ovarian 
tissue Avas preserved Avithin the eapsulelike peripheral stratum. 

The tube did not reveal pathologic changes. 



Fig. 7. — (Case 2.) High-power photograph of cervix mucosa demonstrating relation 
between columnar and squamous cell epithelium. 



Fig. 8. — (Case 2.) Granulosa cell tumor of ovary. 


Diagnosis . — Glandular hyperplasia of endometrium and adenocarci- 
noma, hypertrophy of squamous cell mucosa of cerA'^ix, granulosa cell 
tumor of ovary, and normal tube. 

Normal menses Avere restored six Aveeks after operation. 

In AUCAA'^ of the neoplastic overgrOAvth of the endometrium, a curet- 
tage was performed eight Aveeks folloAving removal of the tumor. The 
endometrium then presented an early secretory pattern of the most 
typical form coinciding exactly AA'ith the clinical phase of the cycle. 
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Follow-TJv. — Patient was observed during the following five years; 
she remained well and presented a normal menstrual history. 

Case 3. — (Record No. 67687.) Patient, aged 60 years, para ii, men- 
strual history irrelevant, had had menopause ten years prior to opera- 
tion.^ She had had seA^ere metrorrhagia two months preceding and 
continuing uii to hosiiitalization. Abdominal pain had been present 
for tAvo Aveeks, and she had lost 10 pounds in Aveight. 

Surgery . — Diagnostic curettage. 

Specimen . — The specimen consisted of 3 e.e. of fairly large endome- 
trial fragments Avith granular surfaces. 



Fig. 9. — (Case 3.) Low-power photograph of .uterine curettings showing tlie papil- 
lary carcinoma ; on the right a fragment composeC of hyperplastic, nonmalignant 
mucosa. 


Microscopic Findings. — A large part of the material presented typical 
glandular hyperplasia partly Avith cystic degeneration of marked ex- 
tent. SeA’^eral of the fragments Avere made up of a papillary adeno- 
carcinoma of pronounced maturity in structure and cell type. There 
Atms general marked hyperjiroliferation of the epithelium leading to 
manifold multiplication of layers and to the formation of diffuse cell 
masses. These formed partly solid papillary projections and partly 
invaded the stroma as compact aggregations. Changes in cell type 
AAmre indicated by the transgression from the tall columnar cell to the 
transitional cell form, Avhich in multiple instances attained gi-adually 
the character of the mature squamous epithelial cells. The latter ap- 
peared either in the peripheral layers of the papillae or they formed 
solid aggregations and composed the entire papillary structure. 

Diagnosis. — Cystic glandular hyperplasia of endometrium and papil- 
lary adenocarcinoma of corpus uteri Avith extensNe squamous cell 
metaplasia. 

Therapy. — Intrauterine radiation of 2,426.88 mg. hours of radium aa'Rs 
given. Six Aveeks postradiation panhystereetomy Aims performed as 
standard procedure in cases of adenocarcinoma of the corpus uteri. 

Specimen . — The specimen consisted of uterus and both appendages. 
The uterus Avas enlarged in all dimensions, measuring 13 by 8 by 7 cm. ; 
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a myoma projected. The endometrial canal bore a spongy layer in the 
fnndns, the rest of the endometrium ivas atrophic; the lining of the 
cervical canal was hypertrophic. The uterine muscle Avas increased in 
mass considerably. Both tubes Avere 11 cm. long ; they Avere thin and 
highly congested. The right OAmry Avas a fibrous body 2 by 1 cm. The 
left ovary Avas converted into a thin-Avalled cyst 5.5 cm. in diameter 
Avith hemorrhagic structures on the inner surface. 



Pig. 10. — (Case 3.) Medium liigh-power photograph of the carcinoma of the endo- 
metrium with transition of the columnar to tlie squamous cell epithelium and solid 
papillae of squamous cell epithelium. 



Pig. 11. — (Case 3.) Granulosa cell tumor of ovary. 


Microscojnc Findings. — The mucosa in the fundus Avas ivell iireseiwed 
in parts and represented glandular hyperplasia Avith epithelial OA’er- 
groAvtli leading to multiplication of cell layers identical to the de- 
scribed picture in the preceding curettage. There Avas slight increase 
in pathologic mitoses. The stroma was of typical texture ; it Avas A’as- 
cular Avith more or less extensiA’e round cell infiltration. In the mid- 
portion of the corpus canal destruction of the endometrium Avas ap- 
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parent. Where the basal portion was preserved, glands were distended 
and showed occasional proliferation and hypertrophy of the epithelium. 

The cystic ovary of the left side proved to be a granulosa cell tumor, 
in which the trabecular type was predominantly represented, with 
numerous Call-Exner bodies scattered in the cell aggregations produc- 
tive of a star-covered pattern. Irregular oval or round microscopic 
cysts simulated cystically degenerated ovarian follicles, in which occa- 
sionally the deceptive attempt at formation of a cumulus oophorus was 
apparent. The maturity of the tumor was manifested by the high 
differentiation of the composing cells and by their ability to reproduce 
characteristic formations peculiar to the granulosa cell. 

The right ovary represented extensive atrophy and fibrosis. 

The mucosa of both tubes was hypertrophic, the epithelium Avas tall, 
juvenile, and in a state of active proliferation ; it corresponded to the 
type coinciding Avith the late proliferatiAfe phase of the cycle. 

Follow-Up. — ^Patient remained apparently Avell for nineteen months. 
She died Avith the symptoms of intestinal obstruction tAventy months 
postoperatively in another hospital. Autopsy Avas inconclusive as to 
the presence of carcinoma. Assays of the hormone output in the urine 
Avere performed on the first day folloAving operation and four Aveeks 
later. The first examination reA’-ealed an estrogen concentration of 172 
M.U. per 1,000 e.e. of urine, the second examination did not yield any 
determinable estrogen content in the urine. The high Amine of estrogen 
obtained in the first urine assay is Avell in correspondence Avith the 
maturity of the granulosa cell tumor present in this case. 

DISCUSSION 

The literature of the granulosa cell tumor, abundant as it is, includes 
only a scant number of similar cases. 

Schroeder^® reports one case of a mature form of the granulosa cell 
tumor in a woman 45 years of age, AA'hose clinical history suggests the 
existence of the tumor for at least four years. The uterine mucosa 
shoAvs glandular hyperplasia in general. HoAvever, seAmral areas sug- 
gest malignant degeneration by irregularity of glandular shapes, mul- 
tiplication of epithelial layers and structural and morphologic devia- 
tions of the epithelial cells. 

A similar ease is reported by Russell,^® Avho describes a diffuse poly- 
poid hyperplasia of the endometrium, approaching the extent of car- 
cinomatous oA^rgroArth, associated Avith a large granulosa cell tumoi 
of the ovary in a Aimman 67 years of age. “G-lands shoAv general epi- 
thelial proliferation and in areas a degree of metaplasia resembling a 
carcinoma.” The granulosa cell tumor is of sarcomatous, cylindroma- 
tous, and trabecular type. The clinical history of the case indicates 
the presence of the tumor for approximately four years. 

TeLinde®® reports in his series of granulosa cell tumors one case 
(No. 4) of .simultaneous occurrence of an adenocarcinoma of the corpus 
uteri and an OAmrian tumor of specific build, which is listed among t le 
granulosa cell tumors by Pratt, Avhen revieiving the literature o 
granulosa cell tumors at a later date. However, at the time of piy ^ 
cation, the author left the diagnosis of this oAmrian tumor undeciae 
as the differentiation of the granulosa cell tumor from other specif 
OAmriaii tumors Avas then still ill-defined. As it ensues from the 
scopic description and from the photomicrographs this ovarian n 
plasm in all probability represents a Brenner tumor. 



STOHR; GRANULOSA CELL TUMOR AND CARCINOAIA 


597 


SUMMAKY 

Three cases of granulosa cell tumor of the ovary are described in 
which the glandular hyperplasia of the endometrium attains the char- 
acter of neoplastic growth productive of a variety of malignant features. 

Granulosa cell tumors are not only differentiated by their morpho- 
logic criteria but manifest themselves also by their specific biologic 
function, which is focused in the elaboration of estrogenic hormone 
and subsequently by their growth-promoting effect upon those organs 
which physiologically are subjected to estrogenic stimulation. Pre- 
dominant among them is the uterus, whieh responds by muscular hy- 
pertrophy and by proliferation of the mucosa as observed in the many 
instances of recorded granulosa cell tumors. 

In the cases described unusual responsiveness of the endometrial 
tissue is apparent by excess growth and by development in a malignant 
form conditioned by the prolonged hoi'mone elaboration of the tumor 
cells. Therefore, these eases may be accepted as spontaneous biologic 
experiments in the human being in analogy with those growth proe- 
esses experimentally induced in organs of the reproductive tract of 
animals, particularly in those of tumor-susceptible strains. 

As observed in the study of large series of granulosa cell tumors®^ 
the responsiveness of the endometrium to the granulosa cell tumor 
varies considerably in the different eases. It may be assumed that in 
certain individuals, like tumor suseeptibility in certain animals of the 
same species, a specific readiness exists in the tissue cells (endome- 
trium) to multiply in excess and in unlimited fashion, when stimulated 
by estrogenic substances. 

Other factors, too, may be involved whieh, at present, can only be 
conjectured. These are possibly individual variations of the tumor bearer 
in regard to the metabolism of the sex sterols or quantitative variations 
of the hormone-genetic potency of the elements of the granulosa cell 
tumoi’. Here it is of importance to note that in all three cases de- 
scribed the cells of the tumors are of mature character reaching in the 
last case the highest degree of differentiatinn expressed by the faculty 
to form follicle-like structures ; whereas in tumors with markedly un- 
differentiated cell type, as in the cases of frank granulosa cell carci- 
noma, atrophy of the endometrium is generally observed. Hence, it 
may be inferred that the closer the approach to the mature form of the 
granulosa cell of the Graafian follicle, the more extensive the produc- 
tion of the hormone and the greater the grovdh-inducive stimulus. 

Case 2 lends unquestionable proof of the etiologic dependence of the 
utei-ine growth upon the ovarian neoplasm by evidence of the reversi- 
bility of the growth process. In conformity with the animal expei’i- 
ment, glandular epithelium, in the state of hypertrophic or malignant 
proliferation due to estrogen stimulation, may be restored to the nor- 
mal status, when stimulation b 3 ’' the hormone ceases. In the above case 
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the return of reg'ular menstrual cycles after removal of the tumor indi- 
cates restored gonadal function, as substantiated by the second curet- 
tage which yielded a normal secretory mucosa and by the fiirtlier 
clinical course. 

The unusual form of the squamous cell proliferation apiiarent in the 
fragments derived from the cervix indicates a growth process com- 
parable to those hyperproliferative and metaplastie developments in 
cervix and vagina of different test animals. However, the comparison 
is not offered Avithout hesitation since the material is scant and frag- 
mented, not disclosing its relation and its mode of propagation tmvard 
the cervix propei* ; furthermore it has to be borne in mind that groiv^tli 
in excess is a common attribute in iiroeesses of repair and healing in 
the diseases of the cervix uteri. In conjunction Avith the neoplastic 
oAmrgroAvth in the corpus uteri, considered to be on estrogenic basis, 
these formations of squamous cell epithelium may be looked at from 
a different angle and etiologieally explained as the result of the iden- 
tical groAAdh-stimulating factor. 

In Case 3 an unusual form of the endometrial carcinoma is presented, 
mainly characterized by an active papillary groAAffh in Avhich cell meta- 
plasia is the outstanding feature. The columnar cell form is in a state 
of transition to the squamous cell type giving rise, like a basal cell 
layer, to orderly stratified, mature squamous cells. The morphologic 
structure of the uterine groAidh in this ease and the form of cell trans- 
formation are reminiscent of those metaplastic and precancerous changes 
occurring in the uteri of rats, mice, and guinea pigs after s 3 'stematic 
estrogen administration over long periods. 

The further course of this case is someAidiat obscured bj^ an incon- 
clusive autopsy report. The patient died from intestinal obstruction 
short of tAvo years after treatment. It may be considered that the 
granulosa cell tumor remained in situ for six Aveeks after radiation, AA'^as 
histologically' unaffected and possibly' stimulated by' the uterine radia- 
tion, during Avhich time gross engendering activity' obA'iously had been 
maintained. The character of this endometrial tumor AA'hieh in its final 
form of dcA'elopment approaches tumors of epidermal origin may' be 
aligned Avith those estrogenic tumors of the skin AA'hieh proA'C to be of 
autonomous and irreversible nature. 

In this case the argument for a eoineidental simultaneous occurrence 
of the OA'arian and of the uterine neoplasms cannot be definitely re- 
futed; hoAveA'er, the unusual character of the uterine neoplasm speaks 
in faA'or of its dependence upon the OA'arian tumor and consequently 
upon the hormone produced by it. 

Furthermore, these findings may' be considered of sufficient impor- 
tance to be applied to the etiologic explanation of those heterotopic 
cell formations AA'hieh are occasionally encountered in the human being 
in cases of glandular hy'perplasia of the corpus and eei’A'ix uteri or m 
the carcinoma of the uterus^® and less frequently' in the carcinoma of 
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the ovary.^'* They are shortly referred to as squamous cell metaplasia, 
squamous epithelial nodes and adenoeancroid. They appear as nodular 
aggregations similar to immature squamous epithelial cells and seem- 
ingly represent different stages of specific cell differentiation. They 
may develop from extragiandular, undifferentiated cells under the in- 
fluence of certain provocative factors or they may develop from the 
glandular epithelium in a minutely graded transitional growth process. 
These changes may he the result of mutative processes during succes- 
sive cell generations, presumabl3'- maintained liy a modifying factor. 
On the basis of the previously mentioned metaplastie growth processes 
in animals thej’- may ivell be atti-ibuted to the stimulus by estrogenic 
substances. 

The ever increasing experimental and therapeutic use of high con- 
centrates of estrogens, as applied at present, might possiblj^ add defi- 
nite facts to these attempts at explanation of neoplastic processes which 
at their best remain at present onlj' conjectural. 
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ROENTGENOGRAPHY OF THE OBSTETRIC PELVIS'" 


A COJIBINED IsOJrETRIC AND STEREOSCOPIC TECHNIQUE 

Kyle B. Steele, M.D., and Carl T. Javert, M.D., New York, N. Y. 
{From the Department of Obstetrics- and Gynecology, Woman’s Clinic [Lying-in 
Hospital] of the Neiu Torlc Hospital and the Cornell Medical School) 


T3 OENTGEN ray examination of the obstetric pelvis at term and 

^ during labor offers visual perception of images which can be in- 
terpreted if correction is made for distortion. Tliis may be achieved 
by comparative, teleoroentgenographic, frame, triangulation, grid, isomet- 
ric scale and stereoscopic techniques as discussed in the papers of Ball, 
Clifford, Granzow, Hodges and Dipple, Moloy, ]\Ioore, Rowden, Thoms, 
Walton and Snow. These methods require scales or grids, formulas, 
plotting paper, calculators, stereoscopes, or stereoroentgenometers. Each 
method has advantages and disadvantages. Of those in use in this 
country, the isometric scale method popularized by Thoms, and the 
stereoscopic technique used by Caldwell, Moloy, and D ’Esopo, seem best 
adapted to complete survey of the obstetric pelvis. 

The obstetric pelvis has been studied radiographically in the Woman’s 
Clinic of the New York Hospital since 1934. A total of 1,300 patients 
have been examined. A preliminary report based on experience with tlie 
stereoscopic technique and ordinary lateral film of Caldwell and Moloy 
was made by Steele, Wing, and McLane in 1938. In the succeeding 
four years, an isometric scale has been used in the lateral film in ad- 
dition to the stereoscopic films. Experience with this combined tech- 
nique has been recently published by Steele and Javert. 

It has been appreciated for a long time that the addition of the iso- 
metric scale principle to the frontal film Avould simplify the measurement 
of the transverse diameters. The scale must occupy the same plane 
above the table as the diameter which is to be measured. The scale 
should be used independently of any direct external measurement of the 
patient, so that any x-ray technician can perform the procedure. Read- 
ing of the films would be simplified for those individuals lacking stereo- 
scopic vision, or those unAvilling to dcAmte sufficient time to dcA'elop 
skill in using the stereoscope, as is the case Avith the microscope. 


When using the Thoms’ grid technique, it has ahAmys been ques- 
tionable as to the placement of the grid in the proper plane for both 
the anteroposterior diameter and the transverse diameter of the inlet. 

‘Aifled by a grant from the Bostwick Fund established by Mr. and Mrs. Dunba 
Bostwick and friends. 
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The latter is invariably below the AP diameter (between the promontory 
and symphysis) as shown in Pig. 1. The relationship of these diameters 
measured on the grid, which is exposed at an angle to the film, fre- 
'quently results in lengthening of the AP diameter and shortening of the 
transverse diameter. Very recently, Thoms has modified this technique 




X-RAY TUBE 


PLANES OF 
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0 TRANSVERSE 
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A’ C 


D’ B’ 


Fig. 1 . — Showing that when the AP diameter of the inlet is drawn through the 
sacral promontory, the transverse diameter lies about 2 cm. below it. This results 
in unequal distortion on the x-ray film. Placing the true conjugate in the plane of the 
ileopectineal lines corrects this error somewhat (see Fig. 2). 



Fig. 2. — ^\Vhen the AP diameter of the inlet is drawn in the plane of the ileopectineal 
lines, the transverse diameter will often lie beneath it, therefore, positioning the 
patient so that X equals 1' still results in unequal distortion but to a less extent than 
In Fig. 1. 

by placing the scales parallel to the film as shovui in Fig. 2. He has 
also included scales for measurement of various planes throughout the 
pelvis and utilizes the AP diameter in the planes of the ileopectineal 
lines as recommended bj'' Caldwell and iMoloy. He retains the use of 
external anatomic landmarlvs to ascertain the plane of the inlet as shown 
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in Pig. 2. In spite of these added precautions, the transverse diameter 
will still be found below the AP plane in certain patients. 

To overcome these obstacles, a set of centimeter scales similar to those 
used by Rowden and Walton were exposed at horizontal levels ranging* 
from 1 to 14 cm. above the x-ray table. The films were then mounted 
in a picture frame behind glass so tliat they could be placed before any 
ordinary view box as shown in Fig. 3. Transmitted light permits direct 



Fig. 3. — Distorted centimeter scales, in a picture frame, made by placing f. 
various levels ranging from 1 to 14 cm. above the x-ray table. Transverse diamtws 
shown in Fig. 6 can be measured directly on U^ese scales when placed befo e 
ordinary view box, provided that the vertical levels of these diameters ha^e bee 
tained from the lateral film. 


measurement of any trmisverse diameter on the frontal film when held 
over the proper scale. Selection of the scale for the proper plane is de- 
termined directly from the lateral film and will be discussed below. 


The combined isometric scale and stereoscopic techniques .are compie- 
hensive. Mensuration can be practiced by those unable to use t ie 
stereoscope and where such apparatus is not available. The latter in 
strument is retained in the technique in order to visualize eephalopelyc 
size relationship, pelvic architecture, position of the occiput, and tie 
mechanism of labor including lever actions. Since the course and out 
come of labor are the resultant of the mechanical forces (static and J - 
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namic) involved in the process, this valuable aid for their evaluation 
should he employed when possible both in diagnosis and prognosis. Ap- 
preciation of its outstanding value for teaching purposes will assure 
its use for instruction of students. Any ordinarj’- stereoscope can be 
used. The precision stereoscope is neeessaiy for mensuration and serves 
as a check on those obtained from the isometric scales. The technique 
requires no special radiographic equipment, nor do the x-ray technicians 
require special training. 

RADIOGRAPHIC TECHNIQUE 

The Caldwell-Moloy technique is employed for the stereoscopic frontal 
films with several important exceptions. The patient lies in the recum- 
bent position, as shown in Fig. 4, ivith the shoulders elevated by two 
pillows placed lengthwise and a 4-ineh rolled pad is placed under the 
lumbosacral curvature. This position tilts the pelvis forward and is 
not the least uncomfortable. A more direct view of the inlet is obtained. 



Fig. 4. — Positioning of the patient on the x-ray table for exposure of the frontal 
stereoscopic films, omitting the centimeter rule. Identical position is assumed for the 
lateral film on a board with the central portion cut awav (see inset), and addition of 
the rule. 


A wooden rod containing two leaden markei’s 9 cm. apart is placed 
under, instead of over, the patient. This insures a more constant position 
of the marker images in the direct line of vision. Setting of the stereo- 
scope is facilitated and greater accuracy is assured. The tube is centered 
on the midpoint of an imaginary line connecting the anterior superior 
spines, 25 inches from the film. It is then shifted cephalad for 114 
inches. A Bncky diaphragm is used and the film is exposed for about 
four to ten seconds. The tube is then shifted candally for 214 inches 
(114 inches from imaginary line) for exposure of the second film. 

The patient is now removed to the stretcher on which has been placed 
a suitable^ hoard made of plywood and having the shape of a dnmh- 
bell (see insert, Pig. 4). The hips are placed over the narrow mid- 
portion of the board so that reflection of the x-rays and undesirable 
images are minimized. The shoulders and leg.s rest on the wider portions 
of the hoard. Positioning of the patient is performed exactly as de- 
scribed above with the exception, that a metal centimeter I’ule is now 
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placed in a vertical position in front of the symphysis, as sho^vn in 
Pig. 4. This technique was devised by Javert and Steele in 1935 as a 
modification of that used by Granzow. Since it was not unlike that 
presented by Weitzner in the same year, it was never published. Thoms 
reported a similar procedure in 1937 with the patient in a vertical 
position and the scale behind her. 

The x-ray table is raised to a vertical position and the stretcher is 
placed before the film with one hip touching the x-ray table and held 
in position with a binder. The tube is centered on an imaginary line 
lietween the trochanter and the posterior superior spine, at a distance 
of 36 inches. The exposure varies from twelve to 20 seeonds, depending 
on the thickness of the patient. The distance may be increased to 50 
inches in a thin patient, provided that the generator is sufficiently power- 
ful. The exposure varies from eight to tw’enty seconds, depending on 
circumstances. 



X 


Y 


Fig. 5.— Lateral film. X-Y is drawn through the lower tip of the ruler PajalW I,® 
the shadow of the board, and perpendicular to the ruler. The anteroposterior dia 
(A-P) is drawn in the plane of the ileopectineal lines projected on the sacrum 
symphysis. B~S is drawn parallei to A-P. C-Tu is the posterior ®af*ttal dia 
of the outlet. Points T, AT, S, and Tu mark the vertical planes of their respecuic 
transverse diameters from baseline X-Y. 


A 45-degree angle film is also taken as originally recommended y 
Caldwell and recently recommended by Thoms. • g + 

Four films are required. Those desiring to use the technique 
the stereoscope need take only tivo films, the lateral and one fronta 
film. 


ANALYSIS OF THE LATERAL FILM, MEASUREAIENT OF AP DIAMETERS 

Certain lines, shovm in Fig. 5, are drawn on the lateral ^l^t 
in a view box, using a red wax pencil. Line A-P denotes the ? 
conjugate of the inlet. It lies in the plane of the ileopectmeal > 
and is draivn from a projection of these lines on the posterior sur 
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of the pubis and the anterior surface of the sacrum. Line B-S is drawn 
parallel to A-P and passes through the bases of the ischial spines. Line 
C-Tu passes from the tip of the sacrum to the tuberosities. Vertical 
line T-S transects the base of the ischial spines, and AT-T\i bisects the 
arc formed by the ischial tuberosities. 

A baseline, X-T, is dra\sm from tire lower tip of the centimeter rule 
parallel to the image of the board which was placed under the patient at 
the time of exposure. If the image of the board is not visible, X-Y can 
be drawn perpendicularly to the centimeter rule. Therefore, the vertical 
heights of points T, AT, S, and Txi can be readily obtained. They repre- 
sent the planes of the transverse, anterior transverse, interspinous, and 
inter tuberous diameters, and are recorded in centimeters. 



1 — Frontal film. Sho'U’ing the transverse {Ti-Tz) and anterior transverse 

diameters of the inlet; and the interspinous (S 1 -S 2 ) and intertuberous 
kThi-iui) diameters which can be measured on the scales shown in Fig. 3, provided 
that the proper scales are employed for the same planes. 

Only anteroposterior diameters are measured in the lateral film. 
Calipers are used. The distance between A-P is measured directly on 
the isometric scale, as can the posterior sagittal diameter of the inlet, 
A-T, and the diameters of the midpelvis and tlie outlet. The vertical 
depth of the pelvis can be measured at any point. 

ANALYSIS OF THE FRONTAL PILJIS, MEASUREMENT OF 
TRANSVERSE DIAMETERS 

The widest diameter of the inlet is designated by line T.,-T„ in Fig. 6. 
The anterior transverse diameter is designated by line AT^-AT.,, whicli 
IS drawn between the ileopcetineal eminences situated at the thinnest 
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poition of the acetabiila. Lines S^-Sn and Tu^-Tun represent the inter- 
spinous and intertulieral diameters, respectively. ‘The planes of these 
diameters can be located readilj’’ from tlie lateral film, as shoivn in Fig. 5. 
TliG transverse diameters can be measured witli calipers or by placin'^ 
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Fig. 7. — Theoretical models of tlie inlet based on the parent pelvic types sliown in Pig- 9 
assist in pelvic classification on the basis of morphologj'. 



Fig. S . — Use of tlie ordinary stereoscope for classification of the g^^for 

odels of the inlet shown in Fie:. 7. A nrecision stereoscope must be empjoy 


models of the inlet shown in Pig. 7. A precision stereoscope must be empioy 
mensuration. 

the film directly over the set of distorted scales shovm in Pig. 3, in 
of a view box. Each diameter is measured on the scale corresponaino 
to the vertical height of the plane in which it lies. 

STEREOSCOPIC STUDY 

The two frontal films are placed in the stereoscope. Pelvic aiehitec 
ture of the brim, the canal, and the outlet can readily be studiea. 
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use of models of tlie inlet shown in Fig. 7 assists in elassif jdng the pelves 
as indicated in Fig. 8. Cephalopelvic size relationships are readily 
noted. If the precision stereoscope described by Moloy is available, 
mensuration of the anteroposterior, the anterior transverse and trans- 
verse diameters of the inlet can be carried out. The interspinons diam- 
eter can be measured as well as the intertnberal. Diameters of the 
fetal head can also be measured except in a few instances where ex- 
tremely oblique images occur. Measurements in the stereoscope serve 
as a valuable check on those obtained from the isometric scales and vice 
versa. Preliminary marking of the films as shown in Pig. 6 makes 
measurement easy even to the novice. 


ANTHROPOID 



Fig. 9. — The four-parent pelvic types (after Caldwell and Moloy), based on mor- 
phologj' of the inlet. The anterior transverse diameter drawn beUveen the ileopectineal 
eminences, the transverse diameter, and the AP and posterior sagittal diameters from 
the lateral film, assist in pelvic classification on the basis of mensuration. 

The view of the inlet is more direct than that obtained with the origi- 
nal CaldweU-jMoloy technique so that pelvic architecture is more read- 
ih' apparent and measurements can be made with greater ease and ac- 
curacy. Position of the head, its obliquity, and the degree of flexion 
can also be ascertained. 

THE ANTERIOR TR.\NSVERSE DIAMETER OF THE SUPERIOR STRAIT 

This important diameter, hitherto nndescribed in the available ob- 
stetric or anatomic textbooks, provides an important additional diameter 
of great value in classification of the pelvis. It is drawn between tlie 
ileopectineal eminences which arc repre.sonted by the thinnest portions 
of the acetabula as the ileopectineal line is approaelied on cither side 
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of the frontal film as shown in Fig, 6. This diameter provides the key 
to the type of forepelvis, readily perceiving the android typo of pelvis, 
and assists in classification of the pelvis. Thoms has classified pelves 
using only the AP and transver.se diameters, exposed with unequal dis- 
tortion. These diameters, together with the anterior transverse diameter, 
and the posterior sagittal diameter of the inlet, may be used when men- 
suration is the basis for classification. Models of the inlet, .shown in 
Fig. 7, are also useful. A common ground has been reached for the 
classification of pelves on a basis of mensuration and morphology as 
shown in Fig. 9. This sub,iect will be discu.ssed more fully in a subse- 
quent communication. ‘ 


CEPHALOJIETRY 

Measurement of the biparietal, occipitofrontal and .suboccipitobreg- 
matic diameters of the fetal head can be carried out with the precision 
stereoscope in the majority of the cases. However, when the head lies 
in either marked Litzmann’s or Naegele’s obliquity, difficulty in accurate 
measurement is sometimes encountered. Therefore, estimation of cephalo- 
pelvie relationship in terms of fetal-maternal diameters per se may 
sometimes lead to erroneous deduction. It is believed such estimation 
should be performed visually in the stereoscope and dependence on 
actual measurement relegated to secondary importance. The fetal bony 
skeleton (including the head) develops only slightly in the last month 
of gestation, whereas, the tissues do increase in weight. Estimation of 
the weight of the infant from the diameters of the head in the x-ray is 
not practiced routinely for the above reasons. 

FEL^^JrETRIC STATLSTICS ( 

The results of mensuration of four dried pelves, using the isometric 
scales principle in lateral and frontal films and the parallax principle of 
the stereoscope, are shown in Tables I and II. As can be seen, the aver- 
age error is 0.5 mm. or less. A number of patients have been_ e.x- 
amined to date with satisfactory results with the comhined technique 
described above. 


Table I. Comparison op Anteroposterior Diameters in Dried Pelves and in 

Lateral Films 


diameters ' 

(see fig. 5) 

1 AP 

AT 

BS 

C-TU 

Pelvis A : ' 

Dried pelvis 
Lateral film j 
Stereoscope 

m 

O 

5.3 

5.2 

5.8 

6.1 

Pelvis B: 



5.3 

5.0 

5.1 

Dried pelvis 


4.8 

Lateral film 


5.2 

' 5.1 

Stereoscope 




1 — 

Pelvis C: 



5.8 

8.0 

8.3 

Dried pelvis 


5.5 

Lateral film 


4.5 

i 6.2 

Stereoscope 

Vi'S ' 



— 

Pelvis D : 

Dried pelvis 

i 

10.6 

4.4 

5.C 

8.0 

7.5 

Lateral film 

10.5 

5.0 

5.2 

Stereoscope 

10.7 


- - 

— 












STEELE AND JAVERT : 


ROENTGENOGRAPHY OF OBSTETRIC PELVIS 609 


Table II. Comparison of Transverse Diameters in Dried Pelves and in 

Frontal Films 


DIAMETERS 
(SEE FIG. G.) 

T,-T„ 

AT, -AT, 


TUi'TUj 

Pelvis A : 

Dried pelvis 

13.8 


mm 

mm 

Frontal film 

13.4 




Stereoscope 

13.5 




Pelvis B: 




i 

Dried pelvis 

12.!) 

12.4 

12.5 

13.3 

Frontal film 

12.7 

12.25 

11.9 

13.0 

Stereoscope 1 

13.4 

12.2 

12.4 

13.2 

Pelvis C: 





Dried pelvis 

13.2 

11.5 

10.9 

12.2 

Frontal film 

13.2 

11.0 

10.6 

12.5 

Stereoscope 

13.3 

11.7 

11.3 

12.3 

Pelvis D: 



1 


Dried pelvis 

13.7 

12.0 

11.1 

12.5 

Frontal film 

13.3 

12.0 

11.25 

12.7 

Stereoscope 

13.4 

12.2 

n.n 

12.3 


SUMMARY 

1. A combined isometric and stereoscopic technique provides for ade- 
quate roentgenographie survey of the obstetric pelvis. Both the lateral 
and frontal films are taken under identical positioning of the patient. 

2. A lateral film containing an isometric scale is employed for measure- 
ment of the anteroposterior diameters of the pelvic canal and for the 
vertical heights of the various planes of the transverse diameters. 

3. A distorted set of scales has been developed for measuring the 
transverse diameters of the pelvis directly on the frontal film. The 
planes to be used are obtained directly from the lateral fihn. 

4. Only two films are essential. However, for complete examination, 
another frontal stereoscopic film, and a 45-degree angle film of the 
pubic arch are recommended. The national emergency may warrant 
dispensing with the extra films and the stereoscope. 

5. Nevertheless, the precision stereoscope is preferred when available, 
for study of pelvic architecture and eephalopelvic relationship and 
labor mechanisms, as well as a check on mea.surements obtained from 
distorted images with the isometric scales. 

6. Workup of the lateral and frontal films together eliminates the lo- 
cation of uncertain external anatomic landmarks, and measurements on 
the patient. 

7. Introduction of an anterior transverse diameter of the inlet, drawn 
between the ilcopectincal eminences, should assist in detecting variations 
in the forepelvis. 

Hensnration of tlic AP diameter, the transverse, the anterior trans- 
vei-se. and the posterior sagittal diameter of the inlet provides a basis 
for classification of pelves. 
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9. A common ground has been reached for pelvic classification on the 
basis of mensuration and morphology. 

10. Cephalometry can he performed. Estimation of the weight of the 
infant from the size of the head is no longer practiced. 
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X-RAY LOCALIZATION OP THE PLACENTA^^ 

Bertram H. Buxton, M.D., Russell R. Hunt, M.D., and 
Charles Potter, M.D., Providence, R. I. 

(From the Providence Lying-in Sospital) 

P AINLESS bleeding in the last trimester of pregnancy is a constantly 
recurring problem. The critically ill patient, bled out and in shock, 
is more often a problem in treatment than in diagnosis. Patients with 
small single or repeated episodes of painless bleeding, suspected of 
having placenta previa, are often subjected to rectal or vaginal examina- 
tion, with the danger of sudden massive hemorrhage. To avoid this diffi- 
culty, among others, several investigators, in the last ten years, have 
introduced roentgenographic methods for the localization of the placenta, 
with special reference to the precise diagnosis of a previa. 

Amniography, introduced by Menees, MiUer and Holiy^ in 1930, and 
modified by Kerr and MacKay,^ and by Burke,^ has never been 'very 
Avidely employed because of its dangers. Intravenous thorotrast, su^ 
gested by Ehrhardt^ in 1932, similarly was quicMy abandoned. In 1 
Snow and PoAvelP described a method of direct Ausualization , 
placenta Avithout preparation. Employing a soft tissue technique, y 
localized the placenta in the fundus in 60 routine cases, but at tna i 

‘Read at the Meeting- of the New England Obstetrical and Gynecological Society. 
Providence, R. I., May 14, 1941. 
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had no cases of placenta previa. Later the same year Ude, Wenm, and 
Urner® reported on a cystographie method for detecting Avidening of the 
normal soft tissue space between the bladder and tbe fetal sltull. They 
used 12.5 per cent sodium iodide in the bladder as a contrast medium. 
Syimnetrical vddening of the space Avas used as the criterion for the 
diagnosis of central placenta previa, and unilateral vddening for the 
diagnosis of partial placenta previa. 

In 1935 Ude and Urner" reported on 35 eases of last trimester bleed- 
ing, Avith 14 accurately diagnosed as placenta previa. It was at first 
thought that breech and transverse presentations precluded the possi- 
bility of accurate diagnosis by this method, but subsequent Avork has 
shoAAm that if any part of the fetus is resting against the concaA'^e sur- 
face of the placenta, diagnosis is possible.® 

There are conflicting opinions concerning the value of the cystographie 
method. A number of observers have achieved satisfactory results, but 
its reliability is questioned by Holmes,” Carvalho,®” Arnell and Guer- 
riero,®® and by Hundley and his co-Avorkers.®” Others®®’ ®'‘ consider it of 
limited A’alue, Avith greater accuracy in ruling out placenta previa than 
in diagnosing it. Some of these differences appear to be due to technical 
difficulties, errors in interpretation, or to variations in the criteria for 
distinguishing normal from abnormal. 

Several modifications of technique have been introduced in an attempt 
to improve the accuracy of the metliod. McDoAvell®® has suggested repe- 
tition of the films after AvithdraAA’al of some of the contrast medium 
should the fetal head be obscured. A 5 per cent solution of sodium 
iodide Avas used by Friedman and MacDonald®” and by Wells.®® Prentiss 
and Tucker,®® and SnoAV and Eosensohn®” have employed air in the blad- 
der instead of an opaque medium, Avith good results. 

Placentas situated on the posterior Avail of the loAver uterine segment 
have been diffievdt to detect, since their bulk is not interposed betAveen 
the bladder and the head of the fetus. Oblique and lateral eystogram 
films have been of some assistance. SnoAV and Rosensohn®” have used air 
in the rectum to shoAv these placentas more clearly. 

Relatively fcAv investigators have routinely employed the lateral soft 
tissue roentgenograms introduced by SnoAV and his co-Avorkers. Ude, 
Urner, and Robbins® have admitted their value in certain types of cases. 
BroAvn and Dippel,®” by combining aerocystograms Avith soft tissue roent- 
genograms, have attained a very high degree of accuracy, though in 17 
per cent of 53 bleeding eases the diagnosis could not be made, either posi- 
tively or negatively. 

In this paper Ave Avish to report our experience Avith certain of these 
methods. The clinical material consists of 126 cases of painless bleeding 
in the last trimester of pregnancy, studied during the past four years. 
Most of these Avere clinic patients, except for 14 emergencies and 15 
private patients. ’ 

Our methods and routine of examination have undergone modification 
since Ave started this work in 1936, but at present consists of tAvo separate 
procedures. Routinely, during the past sixteen months, Ave have first 
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taken right and left laterals of tlie entire uterus Avitli a technique Avhich 
is designed to give maxiimnn soft tissue contrast, as described by Snow 
and Powell. 

These films are taken Avith the patient recumbent, lying comfortably 
on her side. No special apparatus is necessary. The factors employed 
Amiy Avith the equipment at hand, but Ioav Amltage and relatiA'’ely high 
speed are essential. We use 60 Ma AAuth a target-film distance of 36 
inches. The KVP Amries betAveen 65 and 70 and the time betAveen three 
and four seconds, depending upon the obesity of the patient. Ultra- 
speed film is used Avith a high speed double intensifying screen, and a 



Fig. 1. — Lateral soft tissue roentgenogram. Arrows 
situated on anterior uterine wall. A'’ertex presentation, 
caused by subcutaneous fat of fetus. 


dicate placenta normallr 
Note line of demarcation 


Potter-Bucky diaphragm. Films are dcAmloped bj^ sight, Avithout 
rate time or temperature control. Most are vieAA'^ed in an ordinal y !» i 
box, but some require a concentrated source of light, as from an tincoA 
ered incandescent bulb, to bring out detail. Facility in interpretation is 
acquired only after study and experience. 

The placenta is Ausualized in the lateral film as a fusiform thiekenino 
on the Avail of the uterus, reaching an average thickness of 7 cm. a ■ i s 
midportion. It occupies from one-third to one-fourth of the iherine 
Avail, and in the great majority of instances is located in the upper la 
of the uterus on the anterior or posterior surface. When, 
mass of the placenta is seen beloAV the equator of the uterus, t le oa\ 
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edge often extends into the lower uterine segment, to encroach upon or 
cover the internal os. Almost invariably the fetal small parts face the 
placenta, at times causing visible indentations. A black line of demar- 
cation, shown by Snow and AVeintranb-^ to be due to increased radio- 
translncency of the subcutaneous fat of the fetus, is sometimes helpful 
in locating the placenta. 

By this soft tissue technique we have been able to localize the pla- 
centa in 86.1 per cent of the 108 cases where this procedure ivas em- 
ployed. Of these, 74 were fundal, on the anterior or posterior Avail, 



\ 


Fig. 2. — Normal lateral soft tissue film showing placenta located high on posterior 
wall of uterus. A'^ertex presentation. 


and 19 shoAved the placenta to lie A\"hol]y or in part in the lower uterine 
segment. In 9 no placenta Avas seen and in 4 there Avas uncertainty about 
the significance of the shadoAA^s. 

In 7 of the 9 cases Avhere no placenta Avas Ausualized, placenta preAua 
Avas subsequently demonstrated by our second method of examination. 
Hence, Ave consider that absence of the placental shadoAv strongly but 
not invariably suggests placenta previa. In the 19 cases Avhere the 
placenta Avas Ausualized Ioav in the uterus, diagnosis of the presence or 
absence of placenta previa Avas feasible in only 6. Placenta previa was 
subsequently shoAvn to be present in 7, a Ioav implantation in 5, and in 7 
others no definite placental pathology Avas finally demonstrable. We 
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have not, therefore, in most instances, tried to make an absolute diag- 
nosis of the presence or type of placenta previa from the soft tissue 
films alone, but selected these eases for further x-ray study. 

In 2 cases of placenta previa false negative diagnoses were made on 
the soft tissue^ films. One sliowed a normal implantation, jmt a marginal 
placenta previa was found on eystogimm. In the second a misleading 
diagnosis of fundal implantation was made. Sulisequent vaginal ex- 
amination revealed partial placenta previa, confirmed at operation. 



placenta previa. 


However, the bulk of the iilacenta was actually fundal in 

only a long, thin tongue of placenta extended down to the interna ^ 

This unusual type of placenta must be kept in mind, as well . 

centuriate and partite placentas. Accurate localization ™ 

may be interfered with by prematurity or obesity. Dilhcuity 

abnormal presentations, multiple pregnancy, and hydramnios na 

reported. 

Our second method of examination is now employed only in 
selected eases where soft tissue x-rays either fail to reveal ^ 
centa, show it to lie partly in the lower uterine segment, or are equn oc 
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We modified tlie original eystograpliic method soon after starting its 
nse in 1936. At present it consists of anteroposterior x-rays of the 
pelvis taken by a precision stereoscopic technique Avith 4 per cent 
sodium iodide in the bladder. In these films also a modified soft tissue 
technique is employed. 

The purpose of these films is to demonstrate an increase in the thick- 
ness of the soft tissue space lying between the presenting part and the 
filled bladder. Normally this space is occupied by the bladder wall, the 
peritoneal reflections betiveen the bladder and uterus, the lower uterine 
segment, the membranes, and the fetal scalp. It measures from 1 to 



Figr. 4. — Primipara with painless bleeding at eight months. Placental shadow com- 
pletely absent from fundus. 


2 cm. in thickness. In central placenta previa the interposition of the 
placental mass may increase the distance to 5 or 6 cm. With marginal 
or partial previas, there is unilatei’al widening, either anteriorly, pos- 
teriorly, or laterally. 

In several details our method of making cystograms varies from those 
described by others. We observed that the 25 to 40 e.c. of sodium iodide 
generally advocated, through filling the bladder only partially, led to 
false positives in cases Avhere the head Avas unengaged, the fetus pre- 
mature, or the presentation abnormal. By increasing the amount of 
sodium iodide in the aA'^erage case to 125 c.c., and in some even up to 200 
AAuthout discomfort, Ave have been able to fill the soft tissue space and 
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mold tlie bladder closely against the presenting part. The occasional 
resultant overlapping of the bladder and skull shadows has been over- 
come by using only 4 per cent sodium iodide instead of the usual 12.5 
per cent. This not only does away with bladder irritation, but pro- 
duces a translucent shadow, tlirough wliich the fetal skull can readily 
be seen. It also produces a double bladder shadow, throwing the anterior 
and posterior horns into relief. When these stereoscopic films are viewed 
in the precision stereoscope, widening of the soft tissue space and de- 
flection or distortion of the anterior or jiosterior horn of the bladder 



Fig. 5. — (Same case as Pig. 4.) Cystogram showing marked widenmg of soft tiss 
space. Central placenta previa confirmed at operation. 

can very accurately be detex'mined. One need not depend solely on 
precise measurement of the soft tissue space to determine the presence o 
widening. At times the placenta itself is seen. This technique facilitates 
diagnosis where there is a breech or transverse presentation. 

Our routine in handling last trimester bleeding cases now includes 
hospital admission, immediate blood typing, and cross-matching. | 
enemas or colonic flushes are given, nor is the patient examine rec a 
or vaginally. Soft tissue films are obtained and if indicated, cj^stOoiao 
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are made. In some cases, both methods are employed at once. If pla- 
centa previa is definitely diagnosed, no vaginal examination is made. 
If the placenta is fundal in location, or if it is not possible by x-ray to 
differentiate marginal placenta previa from a low implantation, a sterile 
vaginal and speeulum examination is carried out, to determine the 
exact source of the bleeding. Facilities are at hand for treating any 
emergency situation that might arise. 

Bj’’ coordinating these two methods we have been able to localize 
the placenta in 97.6 per cent of our eases. We have had 17 cases of 
placenta previa and the diagnosis was aceuratelj^ made in 16. In the 



Pig. 6. — Secundipara with two episodes of painless bleeding in eighth month. Placenta 
low on posterior wall extending into lower uterine segment. 


seventeenth ease, already noted, a false negative diagnosis was made. 
While the degree to which the placenta covers the os has been accurately 
determined in most eases, in a few it has been greater than diagnosed. 

It is obviously not intended that these x-ray procedures entirely 
supplant vaginal examinations in suspicious bleeding eases. However, 
the risk of starting a serious hemorrhage in an undiagnosed ease of pla- 
centa previa is very great and even in a hospital such a hemorrhage may 
be rapidly fatal. By detecting these cases roentgenographically, we have 
reduced such examinations considerably. In our 17 cases of placenta 
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previa only 6 were examined vaginally and 3 of these for induction pur- 
poses. In the other bleeding eases, we felt safe in proceeding with a 
vaginal examination. No liemorrhages were produced in the entire 
series, and there were no induced premature labors or infections. 

These x-ray methods have brought a feeling of security into the han- 
dling of bleeding cases. Instead of waiting indefinitely for the bleed- 
ing to stop, followed by a risky vaginal examination, diagnosis has now 



Fig-. 7. — (Same case as Pig. 6.) Cystogram sho-wing 
ing of soft tissue space due to intervening placenta, 
operation. 


marked asymmetrical ividen- 
Marginal placenta previa ac. 


I become prompt and much more certain, leading to earlier and safei 
treatment. The number of hospital days has been very greatly reduce . 
Patients can now be sent home for the remainder of their pregnanct 
with the physician secure in the knowledge that, should bleeding leeiu, 
no placenta previa is present. 
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OBSERVATIONS ON HEMOLYTIC STREPTOCOCCUS INFEC- 
TIONS FOLLOWING DELIVERY AND ABORTION 
SINCE THE ADVENT OF SULFANILAMIDE* 

William E. Studdiford, M.D., New York, N. Y. 

(From the Obstetrical and Gynecological Service [III Division], Bellevue Hospital, 
and from the Department of Obstetrics and Gynecology, New York 
University College of Medicine) 

P UERPERAL and postabortal infections have maintained a con- 
spicuous position among the dangerous complications of pregnancy 
from the earliest of medical records until the present time. While the 
majority of such infections showed a strong tendenc3>- to spontaneous 
reeoverj^, a group caused bj’’ the hemolj’^tic streptococcus constituted a 
special problem, because of its tendency to be associated with epidemic 
outbreaks of a verj^ serious nature, associated with a high mortality, 
and because of the frequency of fatal outcome in many of the endemic 
cases. This report is -concerned onty Avith this varietj’^ of infection. 

Because this severe and often fatal type of infection has come under 
the control of specific agents, it is Avise at this point to recall briefiy 
the picture presented before the advent of modern chemotherapj^. Clin- 
icalty it Avas possible to divide such infections into three main types: 
First, patients Avith little or no febrile reaction, in Avhom the disease 
appeared to be localized to the genital tract. Serologic investigation 
of the hemolytic streptococci recovered from such cases often shoAved 
the organisms to belong to other groups than A. Second, patients in 
Avhom the infection Avas associated Avith seAmre febrile reaction but Avith 
no immediate evidence of extension to the blood stream or peritoneum. 
Delayed septicemia occurred in a certain proportion of such cases. 
Third, patients Avho shoAved an immediate extension of the infection to 

•Read at a meeting of the New York Obstetrical Society, December 9, 1941. 

imch of the bacteriologic and serologic work was carried out under a grant from 
the Commonwealtli Fund. 
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the blood stream or peritoneum from the iiterns associated with a se- 
vere febrile reaction. This group was aptly called fulminating strepto- 
coccus sepsis. In these last two tjqies the causative hemolytic strepto- 
coccus has been found serologically to belong to Group A in the vast 
majority of instances.^ Infections of the first type were problems from 
an epidemiologic viewpoint, while the second and, particularly, the 
third presented the most serious outlook to the individual. 

Patients classified in the second group frequently ran a prolonged 
course of severe illness, marked by fever and the appearance of pelvic 
parametritis. If septicemia or peritonitis did not appear, as a late 
manifestation, recovery eventually occurred through the development of 
natural immune mechanisms in the patient. Surgical intervention in 
the face of such infections, when localized, often resulted in the wide- 
spread dissemination of the organisms. As an example, the following 
case may be quoted ; 

A. P., aged 20 years, single, was admitted to Bellevue Hospital on 
Feb. 6, 1935, in the eighth week of pregnancy, complaining of fever and 
pain. She admitted introducing a foreign body into the cervix about two 
weeks previous to admission. Little bleeding followed this procedure 
until February 5 when she began to pass clots. On admission her tem- 
perature was found to be 101° F., and pulse 110. Abdominal exam- 
ination was negative. Pelvic examination showed moderate bleeding 
from the cervix, which was soft and partially dilated. Tlie uterus was 
about the size of a two months’ pregnancy, freely movable, and slightly 
tender. The parametrium and adnexa Avere normal. A cervical culture 
was taken. These findings having been corroborated, a curettage was 
performed on the following day ivith the evacuation of a large amount 
of placental tissue. The ceiwical culture, unfortunately not reported 
until after the operation, shoAved a pure culture of hemolytic strepto- 
coccus. FolloAAdng this procedure her fever rose to 104° F., and during 
the night she began to liaA^e scA’^ere abdominal pain. Marked diffuse 
tenderness and rigidity of the entire abdomen developed the next day. 
She complained of pain in the right chest, and auscultation revealed 
an area of fibrinous pleurisy. These symptoms gradually disappeared, 
the temperature falling to normal on the tAventy-fifth postoperative day. 
Pelvic examination during this period shoAved a right parametritis. Ee- 
peated cerAucal cultures Avere posith^e for hemolytic streptococcus until 
shortly before discharge. Taa'o days after her operation, her serum AA-as 
found to contain large amounts of antifibrinolytic substance.- As a 
complicating feature this patient had rheumatic heart disease AAuth 
mitral stenosis. She Avas discharged on the thirty-eighth day Avilh a 
residual parametritis, and has remained Avell, having paid seA’eral visits 
to the folloA\"-up clinic. 

This summarizes a ease in Avhich the hemolytic streptococcus Avas tlie 
infecting organism, in all likelihood haA’ing been introduced during tlic 
attempt to produce abortion. This localized infection had resulted in the 
production of a defense mechanism, as evidenced, in part, by the pro- 
duction of antifibrinoMic substance in her serum. Nevertheless, curet- 
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tage apparently resulted in widespread dissemination of the organisms, 
which, however, were localized and disposed of upon their arrival in 
other tissues. The peritoneal, pleural, and parametrial reactions bear 
witness to this, as Avell as the failure to demonstrate septicemia. This 
patient was doubly fortunate in that she, a subject of rheumatic heart 
disease, was vulnerable to the establishment of bacterial endocarditis. 

Rapidly spreading infections characterized by early septicemia or 
peritonitis, or both, can be more briefly summarized. After searching 
the records of the olistetric and gynecologic service at Bellevue Hospital 
from Jan. 1, 1933, to June 1, 1936, twelve such cases with septicemia 
were found. Ten of these resulted fatally, a mortality of 83''/3 per cent. 
Only two recovered after a prolonged course of severe illness. 

Treatment during this period was purely palliative and consisted in 
absolute bed rest, an adequate supply of fluids and food, and repeated 
transfusions. Surgical procedures in the presence of such an infection 
were contraindicated except for the drainage of localized abscesses. 

The report by Colebrook and his associates® in June, 1936, on the use 
of sulfanilamide in patients suffering from this type of infection aroused 
immediate interest throughout tlie world. Having secured an ample 
supply of the drug, a careful search was made at Bellevue Hospital for 
patients suffering from severe hemolytic streptococcus infections fol- 
lowing abortion or delivery ; none were encountered until the winter of 
1938, and since then a few eases have been observed each year, the ma- 
jorit}'- in 1940. Onlj^ one such patient has been found on the obstetric 
wards. She died after a prolonged post-partum septic course, shoAving 
a blood culture positive for the hemolytic streptococcus as a terminal 
event. Repeated efforts, during the course of her illness, failed to dem- 
onstrate this organism in the genital tract. She failed to respond to 
chemotherapy. Since this case does not fall into the general pattern 
and is not clearljl understood, it Avill not be included among those to 
be reported. Aside from this case about ten mild infections by the 
hemolytic streptococcus have been observed on the obstetric service. All 
have been isolated and some treated with sulfanilamide. When so 
treated, the organisms disappeared rapidly from the genital tract. 
During this period, preventive methods have been in force, aimed prin- 
cipally at a reduction of such infections. It could be said that their Ioav 
incidence on the obstetric service Avas entirely the result of such pre- 
ventive methods, but knoAving tlie rarity of such infections throughout 
the past five years, this statement Avould not be justified. 

The thirteen severe localized or spreading hemolytic streptococcus 
infections to be reported have all been obserAmd on the gAUiecologie 
ser\dee since 1938. While only a small group, it has been considered 
wortli describing because this type of infection has been seen but rarely 
in Ncav hork City during the past fiA’^e years. The number of cases 
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does not lend itself to statistical analysis. The histories will be briefly 
summarized in chronologic order, since during this period the method 
of treatment underwent gradual evolution. Each ease is illustrated by 
a chart showing the temperature, cultural results, the daily and total 
dosage of sulfanilamide, and the additional forms of therapy used. The 
frequency with which the drug was administered will be noted in the 
summaries. 



Fig. 1. — Case 1. 

Case 1. — ^A. C., a 34-year-old, married, white woman, gravida vii, 
para ii, was admitted on Feb. 7, 1938, in the third month of pregnancy, 
complaining of lower abdominal pain, backache, chills, and fever of two 
days’ duration, and of vaginal bleeding for twenty-four hours. She 
denied attempts to induce abortion in the present instance, admitting 
successful efforts in three of her previous pregnancies. 

Exmninaiion- showed her uterus to be enlarged to the size of a three 
months’ pregnancy, the ceiunx being soft, closed, with a bloody dis- 
charge. A cervical culture was reported the following day as showing 
100 per cent hemolj’-tic streptococcus. The blood culture was reported 
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negative. Sulfanilamide therapy was commended (t.i.d.) and repeated 
doses of pituitrin were administered in an effort to empty the uterus. 
Forty-eight hours later, placental fragments, still retained in the uterus, 
were evacuated by curettage. Cyanosis became very pronounced on the 
sixth day of treatment, so sulfanilamide was discontinued. Negative 
blood and cervical cultures were obtained the following day. She was 
discharged on the twenty-first day with normal pelvic findings. 



Case 2.— M. V., a 27-year-old, married, white woman, gravida vi, 
para ii, was admitted on March 11, 1938, in the third month of preg- 
nancy, complaining of slight vaginal bleeding for eight weeks. In- 
creased bleeding followed by the passage of the owm had occurred 
Hventj'-four hours before, after which she began to have chills and fever. 
Her three previous abortions were said to have been spontaneous. 

Examination on admission showed the patient to be acutely iU, tender- 
ness being present in the lower abdomen. Pelvic examination showed 
a patulous cervix with slight bleeding. Because of marked parametrial 
enderness and thickening the uterus could not be defined clearly. 
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Cervical culture was reported the following day as shoiving 100 per 
cent hemolytic streptococcus. The blood culture Avas reported negative. 
Sulfanilamide therapy Avas instituted (t.i.d.) and, in addition, repeated 
doses of pituitrin Avere given. Negative cervical cultures Avere obtained 
on the eleventh day of treatment. She Avas discharged on the sixteenth 
day Avith normal pelvic findings except for slight uterine bleeding. Three 
days later she Avas admitted because of more profuse bleeding. After 
obtaining negative cervical cultures, a small fragment of placenta Avas 
removed from the uterus by curettage. Tavo days later she Avas dis- 
charged after a normal postoperative course. 



'' 31 I4A00 5.00m. 84- 

APRIL Z 4.22 m. 80'/. 


Pig. 3. — Case 3. 

Case 3. — M. G., a 36-year-old, married, Avliite Avoman, graAoda ix, 
para a% aaxis admitted on jMarch 22, 1938, in the second month of her 
pregnancy, complaining of Amginal bleeding, chills, and fever for thirty- 
six hours. She admitted three self-induced abortions, and had intro- 
duced a hard rubber catheter into the cervix on tAvo occasions about 
ten days previous to admission. She appeared acutely ill, Avith a 
distended abdomen, and tendernoss to pressure over the ijelvic lirini. 
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The uterus was soft, enlarged, and movable. The adnexa and para- 
metrium were negative except for tenderness. Culture from the cervix 
was reported on the following day as showing 100 per cent hemoljdic 
streptococcus. The blood culture was positive. Sulfanilamide therapy 
was commenced (t.i.d.). After twenty-four hours it was necessary to 
resort to the parenteral route because of uncontrollable vomiting. Ee- 
peated doses of pituitrin failed to cause expulsion of the sac ; this was 
removed by curettage forty-eight hours after the initiation of chemo- 
therapy. 



Her course continued uninfluenced by treatment, marked by high 
fever, and uncontrollable vomiting until her death on the ninth day. 
The main findings at autopsy are noted on the chart. 


Case 4. — A. P., a 25-year-old, married, white woman, gravida vii, 
admitted during the third month of pregnancy on April 11, 
1938, complaining of chills and fever for two weeks, and vaginal bleeding 
for ten days. 
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On examination she appeax’ed acutely ill; the abdomen was distended 
and tender. Pelvic examination showed the cervix firm, closed, with 
a slight bloody discharge. Extensive parametritis was present so that 
the uterus could not be outlined. Cervical culture was reported the fol- 
lowing day as showing 100 per cent hemolytic streptococcus. Blood 
cultures were later reported as positive. Sulfanilamide was given first 
by the oral route (t.i.d.) but later the parenteral route had to be adopted 
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because of vomiting and delirium. The latter symptom made it neces- 
sary to transfer her to the psychiatric service. In spite of treatment 
her course continued unchanged, marked by evidence of general 
peritonitis, delirium, and high fever until her death on the eighth day. 
The main findings at autopsy are noted on her chart. 

Case 5. — R. A., a 35-year-old, married, white woman, gravida iii, para 
iii, was admitted as a iiost-partum patient on April 7, 1939. Forty- 
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eight hours before, she had begun to suffer from sore throat, fever, 
and infraorbital swelling, and, the day before, she had completed at 
home a normal labor and delivery at term. 

Examination showed her to be acutely ill, facial erj’-sipelas and acute 
pharjmgitis being present. The corpus uteri rose to about 6 cm. above 
the symphysis, was firm and slightly tender on the right side. The cervix 
was soft and patulous, the right parametrium being thickened and 
tender. Cervical culture was reported the following day as stronglj’- 
positive for hemolytic streptococcus, the blood culture also being positive. 



Fig-. 6. — Case 6. 


Sulfanilamide therapy was commenced (t.i.d.) and rapid improvement 
took place. A secondary rise of fever on the eleventh day stopped 
I following the discontinuation of treatment. Tavo blood cultures 

haa_ been negative and negatwe cerAucal cultures Avere obtained the fol- 
loAvmg day. She Avas discharged on the tAventy-sixth day AAUth normal 
pelAuc findings. 

Case 6.— -S. C., a 24-year-old, married, wliite female, gravida vi, para 
vas admitted on Dec. 10, 1939, in the tenth Aveek of pregnancj^, com- 
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plaining of lower abdominal pain, chills and fever, and vaginal bleeding 
of five days’ duration. She appeared acutely ill with a slightly distended 
abdomen. 

Pelvic examination showed a soft, patulous cervix Avith a slight bloody 
discharge. The corpus was soft, sounded, and enlarged to the size of 
an eight weeks’ pregnancy. Cervical culture was reported the folloiv- 
ing day as showing 75 per cent hemolytic streptococcus; the blood culture 
later being reported as positive. Sulfanilamide every four hours day 
and night was ordered and repeated doses of pitnitrin were given in an 





Fig-. 7. — Case 7. 

effort to empty the uterus. No results being obtained by the latter 
treatment, the uterus Avas eA'acuated by curettage forty-eight hours later. 
Cervical and blood cultures being reported negative on the fourth day 
of treatment, eliemotherapy Avas discontinued on the sixth. The patient 
Ava.s di.seharsed on the ninth day AAdth normal peHic findings. 

Case 7 — B K., a 36-vear-old, married, Avhite, female, gravida x, para 
i, was admitted on Feb.‘ 1, 1940, complaining of vaginal bleeding, fever, 
and chills in the second month of pregnancy. She admitted iiidiicmg 
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abortion in five other pregnancies at the second month, and two days be- 
fore admission had introduced a catheter into the cervix. 

Examination showed her to be acutely ill. The abdomen was soft and 
not tender. Pelvic examination showed a patulous cervix ivith a bloody 
discharge; the corpus uteri was soft, rounded, and about the size of an 
eight weeks’ gestation. The parametrium and adnexa were negative. 
Cervical cultures Avere reported as stronglj' positive for hemolytic strep- 
tococcus (Group A), the blood culture later being reported as positive. 



Fig. 8. — Case 8. 

Sulfanilamide therapy (every four hours day and night) Avas begun 
and repeated doses of pituitrin Avere administered. Not having expelled 
the ovum in forty-eight hours, it AA’as removed by curettage. Rapid im- 
provement folloAA’cd, the blood culture quickly becoming negatiA-e, and 
cervical ci;ltures being obtained on the eighth da.A* of treatment. 
Abscesses developed at the site of the pituitrin injections, four of Avhich 
AA’ere drained, slioAving hemolytic streptococcus. Patient Avas diseliarged 
eighteenth day, returning tA\-o days later for the drainage of a 
nttli abscess, Avhich Avas found to be sterile. 











630 


AMERICAN JOURNAL OF OBSTETRICS AND GTNECOLOGY 


Case 8 . 0. D., a 3S-year-old, married, white female, gravida iv, para 

ii, was admitted on Feb. 20, 1940, in the tenth iveek of pregnancy, com- 
plaining of vaginal bleeding, for which she had been packed at home by 
a physician. She did not appear to be acutely ill. The abdomen was 
normal. 

On pelvic examination the cervix was soft, patulous, and showed a 
bloody discharge. The corpus uteri ivas anterior, soft, and enlarged 
to the size of a ten weeks’ pregnancy. The adnexa and parametrium 
were negative. The cervical culture was reported on the following day 



Figr. 9. — Case 9. 


as showing 100 per cent hemol,vtic streptococcus, but chemotherapy was 
postponed because of lack of fever. When this appeared three da 3 's 
after admission, sulfanilamide was ordered (eveiy four hours day and 
night). The blood culture was negative. Repeated doses of pituitrin 
failed to evacuate the owim, so it was removed b^* curettage twentj'- 
four hours later. Negative cervical cultures were obtained on the fourth 
da3^ of treatment, which was stopped on the sixth daj^ because of a sec- 
ondary rise of fever. This promptlj^ disappeared after discontinu- 
ing the drug. She was discharged on the fourteenth daj' with normal 
pelvic findings. 
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Case 9. — M. M., a 19-year-old married, white woman, gravida iii, para 
iii, was admitted on March 3, 1940, four days after a spontaneous, pre- 
mature labor and delivery at home, complaining of lower abdominal 
pain, chills, and fever. She appeared acutely ill with tenderness over 
the lower abdomen. 



Fig. 10. — Case 10. 


Pelvic examination showed a patulous cervix; the corpus uteri was 
enlarged, slightly tender, firm, and reached a point about 5 cm. above 
the symphysis. The adnexa and parametrium were negative. The 
cervical culture was reported the following day as showmg 100 per cent 
hemolytic streptococcus. Blood cultures were negative. Sulfanilamide 
therapy was ordered (every four hours day and night) . Rapid improve- 
ment ensued, negative cervical cultures being obtained on the sixth 
day of treatment. Patient was discharged on the ninth day with nor- 
mal pelvic findings. 

Case 10. — j\Irs. B. B., a 27-ycar-old, married, white woman, gravida iv, 
para li, was admitted on ^lay 11, 1940, in the second month of preg- 
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nancy, complaining of vaginal bleeding and lower abdominal cramps 
of several days’ duration. She appeared acutety ill, and tenderness 
was present in the lower abdomen. 

On pelvic examination the cervix was found to be soft and patulous 
with a bloody discharge; the corpus uteri was about the size of a ten 
to twelve weeks’ pregnancy. No parametritis was present but slight 
tenderness was noted. Cervical culture was reported as showing 100 
per cent hemolytic streptococcus. The blood culture Avas negative. 
Sulfanilamide therapy was begun forty-eight hours after admission 



(eveiy four hours day and night). Kepeated injection of pituitrin fail- 
ing to cA’acuate the oAuim, this AA’as accomplished by curettage on the fifth 
day. Kapid improvement folloAA-ed, negatiA^e cultures being obtained on 
the sixth day. Fever, howcAmr, imstead of decreasing readied higher 
levels but promptly disappeared on discontinuing diemotherapy. 

The patient Avas' discliarged on tlie fifteentii day Avitli normal pelvic 
findings. Four days after discharge she aa-rs readmitted Avith lobar 
pneumonia (Type II pneiiiiiocoeeus) and made a rapid I'eeover}, being 
treated Avith sulfathiazole. 
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Case 11. — B., a 25-year-old, colored female, was admitted on May 
24, 1940, because of her previous history, to the tuberculosis service, 
despite her complaint of severe lower abdominal pain, fever, and vaginal 
bleeding, which occurred suddenly after three months’ amenorrhea. 
After twenty-four hours she was transferred to gynecologic service. 
She was acutely ill, the alidomen showing every clinical evidence of gen- 
eral peritonitis. 



2.94 m. 


1.34 m. 


2.11m. 


Pig. 12.— Case 12. 


On pelvic examination the cervix was closed with a bloody discharge ; 
llie corpus uteri was enlarged to the size of a six to eiglit weeks’ gesta- 
tion. Extensive bilateral parametrial thickening and tenderness were 
pre.sent. The cervical culture was reported the following day as strongly 
posUive for hemolytic streptococcus (Group A), the blood culture being 
reported as positive. Sulfanilamide therapy by the parenteral route 
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(every four hours for 6 doses) Avas eoinmenced. In forty-eight hours, 
because of clinical improvement, the oral route Avas adopted; Blood and 
cervical cultures became negative by the sixth day of treatment. Fever 
continued to be present, apparently because of a tender, indurated 
SAvelling in the right antecubital fossa at the site of an infusion. This 
area Avas drained on the tAventy-first day, folloAving Avhich her tem- 
perature fell to normal. At this time sulfapyridine Avas substituted for 
a fcAv days because the character of the pus suggested a staphylococcus 
infection. When the culture showed hemolytic streptococcus, small doses 
of sulfanilamide Avere resumed for about tAvo Aveeks until the drainage 
tract became sterile. Patient Avas discharged on the thirty-seventh day, 
at AAdiieh time slight parametrial thickening Avas the only abnormal 
finding. 
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Fig. 13. — Case 13. 


Case 12. — McM., a 22-year-old, single, colored Avoman, gravida v, para 
ii, Avas admitted on Dec. 12, 1940, complaining of pain in the loAver ab- 
domen and vaginal bleeding of tAventy-four hours’ duration, occurring 
at the tenth Aveek of pregnancy. She Avas not acutely ill at first, Avithin 
tAventy-four houi’s feAmr rose to 105® P. and pulse to 140. kloderate 
loAver abdominal tenderness Avas present. 

Pelvic examination shoAved a cervix AA^iich Avas soft and patulous; 
the corpus uteri was enlarged to the size of a three months’ pregnancj’’. 
The cervical culture Avas reported on the folloAAdng day as strongly pos- 
ithm for hemoljdic streptococcus (Group A). The blood culture also 
proved positive. Sulfanilamide therapy Avas instituted (every four 
hours day and night) . Kepeated doses of ergotrate failing to completely 
evacuate the OAUim, the placental remnants were removed by curettage 
in forty-eight hours. Blood cultures rapidly became negative, the 
cei’A’ical culture becoming negatiA’C on the seAmnth day of treatment. 

Patient Avas discharged on the eighteenth daj'' AAfith normal pelA'ic 
findings. 
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Case 13. — A. J., a 15-year-old, single, colored girl, gravida i, para 0, 
was admitted on Feb. 4, 1941, because of vaginal bleeding and lo^yer 
abdominal pain of thirty-six hours’ duration, following the induction 
of abortion at the sixteenth w^eek of pregnancy. The fetus and placenta 
had been expelled eighteen hours before admission. She was acutely 
ill, the abdomen showing every clinical evidence of general peritonitis. 

Pelvic examination showed a soft, closed cervix with a bloody dis- 
charge, the corpus uteri could not be made out, and induration with 
tenderness was present in the right parametrium. Cervical culture 
was reported the following day as showing 100 per cent hemolytic strep- 
tococcus (Group A). Blood cultures were negative. Sulfanilamide 
(every four hours day and night) was given by the parenteral route. 
Marked improvement took place, so that on the fifth day the oral route 
could be used, and, on the seventh day chemotherapy was discontinued 
because of negative cervical cultures. Negative blood cultures had been 
obtained previously. Blood level readings (performed in two labora- 
tories) were unexplainably low during this time. Although nausea, 
vomiting, pain, and abdominal rigidity disappeared, fever persisted, and 
distention progressive^ increased to a point at which respirations were 
embarrassed. On the eighth day fluid could- be demonstrated in the 
abdomen, mainly on the left side. On the tenth day 1,250 e.e. of sterile, 
dark amber fluid, containing fibrin and leucocytes, was removed by 
paracentesis under local anesthesia. It showed a sulfanilamide level 
of 0.7 mg. per 100 e.c., possibly due to the novocain used in the pro- 
cedure. Pour days later a second paracentesis was performed, because 
of rapid re-accumulation of fluid, with the removal of 1,250 c.c. of a 
similar fluid. Sixteen da 3 ’’s later, a third paracentesis "was performed, 
1,650 c.c. of sterile fluid, containing a much larger proportion of fibrin 
and. leucocytes, being obtained. Meanwhile fever had diminished and 
patient was allowed out of bed. Two weeks later, because of re-accumu- 
lation of fluid, incision and drainage of a large loculated space in left 
lumbar gutter resulted in the removal of a large quantitj’ of sterile, 
thick, cloudj'- fluid containing large masses of fibrin. Drainage gradu- 
alty ceased and she was discharged on the sixty-fourth da}”-, still showing 
slight parametrial thickening. 

Patient was seen one month later, when the pelvic and abdominal 
findings were normal, and she has remained well. 

DISCUSSION 

Several points deserve emphasis in the discussion of this small series. 
It is self-evident that this type of infection is uncommon at the present 
time. All of the eases mentioned, both those observed before and after 
1936, occurred between earty November and late Majq the season when 
such infections are common elsewhere in the human bodj'. Eleven of 
them occurred in patients suffering from abortion, some of them ad- 
mittedly, and all of them presumably, induced. The remaining two 
represent infections occurring in post-partum patients, who delivered 
iiormaUj^ at home. In one of these the mother developed an extra- 
genital hemolytic streptococcus infection before delivery (Case 5). The 
circumstantial evidence in tliis group as a whole bears out strongly the 
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present belief'* that siieli organisms are conveyed to the parturient geni- 
tal tract from some extragenital septic focus. 

Bacteriologic diagnosis was the main basis for treatment in this 
group, and was made, in all cases, within twenty-four hours of admis- 
sion to the gynecologic service. Cervical cultures on blood agar plates 
were taken on all cases of abortion with fever or suspected infection en- 
countered during this period. The plates Avere immediately placed in 
a small incubator on the Avard and read grossly in fifteen to tAventy 
hours, thus avoiding the delaj’- inherent in the transfer of such cultures 
to a central laboratory. The finding of predominant fine colonies A\dth 
a Avide zone of hemotysis Aims considered presumptive evidence of the 
hemolytic streptococcus. If, in addition, the patient shoAved clinical 
evidence that a severe infection Aims present, chemotherapy Avas immedi- 
ately instituted. The plates Avere then sent to the bacteriologic lab- 
oratoi'y for more exact study, and, sometimes, for classification of the 
organism. 

Sulfanilamide Avas used throughout this series, because these infections 
AAmre rare, and it Avas considered desirable to learn the effect of one agent 
before utilizing others. It is gratifying to note that some observers still 
consider this drug to be the most valuable of the sulfonamides in the 
treatment of hemolytic streptococcus infections.’’ ® At first relatively 
small doses Avere administered three times a day, mainly because of 
fear of toxic effects. Treatment Avas stopped for rather harmless mani- 
festations, such as cyanosis. During this period the only tAVO failures 
occurred (Cases 3 and 4). While there may be criticism of the inade- 
quate chemotherapy reeeiA^ed by the latter patients, it is to be noted that 
one of them Avas sick Avith fever for tAVO Aveeks liefore admission and that 
both presented thrombotic lesions at autopsy AAdiich ai'e notoriously re- 
sistant to chemotherapy. 

Beginning in 1939, largely because of the pharmacologic investiga- 
tions of Marshall" and his associates, the drug AAms given six times a 
day at four-hour intervals, and, losing fear of the toxic effects, in gradu- 
ally increasing quantities. During the past year, 12 Gm. a day have 
been given to patients Avith septicemia and, after forty-eight to seventy- 
tAvo hours, the dosage has been gradually diminished. In severe local 
infections, the initial dose often has been smaller, consisting of 8 Gm., 
this quantity being diminished after forty-eight to seventy-tAvo liours. 
These doses may appear large, but it must be borne in mind that many 
of tliese patients Avere desperate cases, in Avliom early and continued liigh 
concentration of the drug Avas important in the treatment of tlie disease. 
Serious toxic effects have not been noted, although they are to be ex- 
pected in the future. One can discount the occasional occurrence of 
an idiosyncrasy to the drug, particularly in patients Avitli septicemia, 
in Avhom the mortality, if untreated, is 88% per cent. 
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Many of these patients have had unpleasant side reactions, such as 
cyanosis, mental confusion, and nausea which proved merely transitory 
phenomena limited to the period of treatment. A pronounced leucopenia 
was observed only in one patient (Case 12). In most patients an anemia 
appeared. Whether this was due to the infection, or to the drug, is un- 
known hut in all likelihood both factors played a part. This complica- 
tion was successfully combated by transfusion, repeated as often as was 
indicated. 

The oral route of medication was used wherever possible. When this 
route was made inefficient by vomiting, sodium sulfanilamide (5 per 
cent) was administered by the parenteral routes, the oral route being 
resumed as soon as it became practical. Equal doses of bicarbonate of 
soda have been given with the drug, because it was felt that this les- 
sened the gastric disturbances, which sometimes accompany its use. 
In the latter part of the series, all forms of treatment involving punc- 
ture wounds by needles were reduced to a minimum, particularly when 
septicemia ivas present, because of the secondary abscesses occurring in 
Cases 7 and 11. In the latter case, the abscess in the anteeubital fossa 
was far more troublesome than the primary uterine infection. 

It was found that surgical evacuation of the uterus could be per- 
formed with relative safety after adequate sulfanilamide therapy had 
been in force for forty-eight hours (Cases 1, 5, 7, 10, and 12). It is 
believed that this procedure, when indicated by retention of placental 
fragments, is of importance in the early elimination of organisms from 
the uterus. Such a procedure was carried out in one of the fatal cases 
(Case 3) but, bearing in mind the chemotherapy which may have been 
inadequate and the findings at autopsy, it seems doubtful that the op- 
eration was necessarily related to the outcome. 

It is to be regretted that blood levels were not carried out in all of 
these patients during treatment. However, the blood level in Case 12 
certainly appears adequate, while those obtained in Case 13 are un- 
explainably low in spite of what appears to be a verj’- ample dose of the 
drug. Such readings, during the use of a drug as uniformly absorbed 
as sulfanilamide, appear to be more of academic interest than of prac- 
tical value in carrying out the treatment. 

During the early part of the series treatment was continued, often 
with diminished doses until fever dropped to normal. Among those 
patients were three (Cases 5, S, and 10) who developed secondary eleva- 
tions of temperature, ivliich promptly disappeared once chemotherapy 
was abandoned. These were all believed to be examples of drug fever. 
Ill all tliree, negative blood and cervical cultures had been obtained be- 
fore tlie secondary fever occurred. A study of this series suggested that 
cliemotherapy might be stopped on the basis of a negative culture from 
the cervix. As a precautionary measure, two successive negative 
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cultures might be required. In no instance did a cervical culture be- 
come positive after chemotherapy was discontinued. It is believed that 
evidence of bacteriologic cure is a much more efficient gauge for the 
length of treatment than the disappearance of fever. This was witnessed 
in the patient in Case 13, who continued to run a fever for twenty-three 
days after chemotherapy was discontinued, in spite of the fact that re- 
peated cultures from blood, cervix, and peritoneal fluid failed to dem- 
onstrate organisms. 

The result of chemotherapy, aided by the above-mentioned medical 
and surgical procedures, has been excellent except in the fatal cases 
(Cases 3 and 4). In the others, evidence of septicemia, when present, 
rapidly disappeared; the cervical cultures became negative in about a 
week except in Cases 2 and 6, in lioth of which organisms could he 
demonstrated for a somewhat longer period of time. It was felt that the 
fact that Case 2 was an unrecognized incomplete abortion might ex- 
plain the persistence of uterine organisms. The late development of 
septicemia was conspicuous by its absence. Parametritis, except when 
present on the. initial examination, has been absent. When jiresent on 
admission, it has disappeared rapidly, the findings on almost all these 
patients being normal at discharge. 

Among 13 patients, there were 2 deaths, a mortality of 15.4 per cent. 
However, if one merely considers the eight patients with septicemia 
or general peritonitis, or both, the inortalit}' is 25 per cent. The latter 
group is comparable with the 12 cases seen prior to June, 1936, when 
chemotherapy was not available, with a mortality of 83^^ per cent. 
This is a tremendous improvement Avhich, it is hoped, may be made still 
better in the future. 

Before closing, it seems worth while to call attention to the fact that 
chemotherapy may so alter the course of disease as to produce the un- 
usual clinical picture observed in Case 13. Here, in spite of every evi- 
dence that a bacteriologic cure had been obtained, surgical drainage 
became necessary to eliminate a recurring localized peritoneal exudate. 
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A COMPARATIVE STUDY OF TUBAL INSUFFLATION AND 
LIPIODOL INJECTION IN STERILITY 

D/mD Feiner, M.D., Brooklyn, N. Y. 

I HAVE endeavored in the following article to present comparison of 
the indications, merits, and relative morbidities attending tnbal in- 
sufflation and nterosalpingographjL As an actual fact, however, the 
question is not so much one of preference between the two methods, as 
of defining the place for each in the diagnosis and therapy of female 
sterility. The results of personal experience in the use of these pro- 
cedures in 706 patients are presented. Included are two deaths, one 
following each procedure. 

One of the most valuable additions to the diagnostic armamentarium 
of the gynecologist in recent years was made in 1920, when Rnbin’^ pub- 
lished his first observations on the nonoperative determination of the 
patency of the Fallopian tubes by means of intrauterine inflation with 
oxygen and the production of an artificial pneumoperitoneum. Since 
tlien, the principles suggested by Rubin have become more widely 
adopted in the investigation of female sterility and diseased conditions 
of the Fallopian tubes; and, from having at first purely diagnostic 
significance, it has come later to be recognized as possessing definite 
therapeutic value. Considerable variation and modification have taken 
place in the technique of the procedure since it was first proposed by 
Rubin. 

During the same period, uterosalpingography was developed and soon 
rivaled the use of tubal insufflation. W. H. Carey, ^ in 1913, first pro- 
posed and described a method of testing the patency of the Fallopian 
tul)es by the use of eollargol and the subseqi;ent roentgenologic demon- 
stration of its presence in the peritoneal caMtjL 
Simultaneously with Carey, Rubin experimented with eollargol solu- 
tion and later other radiopaque media to demonstrate the patency or 
obstruction of the Fallopian tubes. Kennedy,^ in 1923, used a 20 per 
cent solution of sodium iodide for the same purpose. 

In 1921, C. IleuseU recommended the use of lipiodol and soon after 
other.s confirmed the advantages of thi.s solution. At present, lipiodol 
has displaced other media in the x-ray visualization of the lumina of the 
uterus and tubes. 

Of the two procedures, gas insufflation is the simpler and less ex- 
pensive. Further, carbon dioxide is completely and harmlessly absorbed 
within a few hours. On the other hand, in the author’s pei’.sonal ex- 
perience, as well as will be later indicated b.v review of the literature, 
lipiodol has been shovm to remain for months and even years in the 
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peritoneal cavity or in the Inmen of the tubes. There has been a con- 
siderable difference of opinion as to the harmfulness or innoeuonsness 
of residual lipiodol. This oil, although usually nonirritating, is a foreign 
body and may produce foreign body reaction in the tissues. 

Among the advantages claimed for insufflation are: (1) It seems 
logical to assume that kinking of the tubes may be corrected by the 
forcible passage of gas through them; (2) Isthmospasm may be over- 
come; (3) Stricture of the tubes may be forcibly stretched ; (4) Fimbrial 
adhesions may be broken up. 


5IORTAL1TY 

One of the most serious, though fortunately very rare hazards of 
tubal insufflation is the possibility of air embolism and sudden death. 
Among the fatal eases which have been reported, are the following : 

Case 1. — (G. L. Moench.®) Rubin test: Tubes found closed. A dila- 
tation and curettage immediately was performed under light anesthesia, 
during which the patient suddenly collapsed and died in a few minutes 
without any apparent cause, since the heart, lungs and kidnej’’s had been 
found surgically competent. Autopsy a few hours later showed : Heart 
normal, except that the right heart contained numerous gas bubbles 
which were also present in the inferior vena cava. Genital organs were 
normal except for the right tube which contained blood and gas bub- 
bles. Cause of death: Embolism due to gas insufflation followed by 
dilatation and curettage. The important contributing factor to this 
death was the curettage which was definitely contraindicated following 
gas insufflation. 

Case 2. — (G. L. Moench.®) Heart and lungs were normal ; gynecologic 
examination was negative. Tubal insufflation was performed using 
oxygen. Patency was established with a pressure of 200 mm. of mercury. 
Pollomng the flow of gas, the patient suddenly collapsed and died in a 
few minutes. Autopsy: Upon opening the abdomen, escape of gas oc- 
curred, and the cavity was found fllled with turbid yellowish fluid. A 
small tear was found in a loop of small intestines in the pelvis. Tlie 
Fallopian tubes appeared normal. A small red spot was found on tlie 
posterior surface of the uterus. The veins on the posterior surface of 
the left ventricle contained small gas bubbles. Anatomic diagnosis: 
(1) Gas in veins of heart, and gas in abdomen; (2) perforation of small 
intestines; (3) perforation of uterus (?). Cause of death: Postop- 
erative shock following oxygen insufflation. 

Case 3. — (J. H. Dibble et al.®). Patient, age 41 j^ears, had primary 
sterility; pelvic examination was negative. During a tubal insufflation 
with gas at level of 150 to 200 mm. of mercury; total volume of air used, 
150 c.c. ; patient suddenly became cyanosed and respirations ceased. The 
heart was beating rapidly but feebly. Death occurred within four min- 
utes ill spite of cardiac stimulants and artificial respiration. Autopsy 
findings : Uterine veins, inferior vena cava, right auricle and ventricle, 
pulmonarv artery, and its main branches were all filled with air bub- 
bles. Death was attributed to air embolism. These authors have dis- 
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cussed the mechanism of death from air embolism in a most compre- 
hensive fashion and have surveyed the literature on the subject. 

Case 4. — (0. P. Mansfield and A. Dubits.'^) This was a case of fatal 
air embolism following pertubation. Mansfield and Dubits attribute the 
fatality to the presence of an undiagnosed tuberculous endometritis. 
The caseous tissue yielded under the pressure of the air and permitted 
its entrance into a vein. 

Case 5. — ^Weitzman® reported a similar mortality following tubal in- 
sufflation. During the test, the patient developed a eonmilsive seizure, 
with gradual onset of coma. Autopsy diagnosis: Air embolism. 

Rubin has emphasized that air embolism is best prevented by rigidly 
avoiding the test during the premenstrual period, when the endometrium 
is in a congested state, or when uterine bleeding of any form is oc- 
curring. Further reasons for avoiding this bleeding state are the risk 
of blowing detached fragments of endometrium along the tube with sub- 
sequent danger of endometriosis. There is also the possibility that the 
premenstrual swelling of the endometrium might be of such degree as 
to hinder the passage of gas into the tubal ostia and produce a condition 
resembling tul)al obstruction. Rubin has indicated that 200 mm. of 
mercury is to be regarded as the upper limit of safety to avoid the 
danger of tubal rupture. Ferguson® reports a case in which with the 
patient under anesthesia and the abdomen opened, air was deliberately- 
injected into a hydrosalpinx. He observed a rupture of the tube at 
a pressure of 250 mm. of mercury. 

MORBIDITY FOLLOWING TUBAL INSUFFLATION 

A sulwey of the literature has revealed the following reports on cases 
of insufflation and salpingography (Table I). 


Table I 


author 

XO. CASES 

SYNCOPE 

PELVIC IRRITATION OR 
INFECTION 

SLIGHT 

se\u:re 

slight 

severe 

RongA-10 



1 


4 

Rubin! 1 


34 




Ma3-cri2 




1 


Feiner 

541 



3 



Loomis’® reported no morbidity in 732 eases, and Goodall’^ in 500 
caso^ Thus, in a total of 6,183 cases of tubal insufflation, sAuicope was 
noted in 35, an incidence of 0.6 per cent; and pelvic mutation or infec- 
tion in S, an incidence of 0.1 per cent. These figures indicate the 
scarcity of complication. Actually, as can be seen from Table I, se- 
vere morbidity of any type was seen in only 5 patients in the entire 
group, a frequency of less than one in one thousand. 
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MORBIDITY AND MORTALITY FOLLOWING UTEROSALPINGOGRAPHY 

There is evidence of greater mortality and morbidity following utero- 
salpingography than following tubal insufflation. The literature is re- 
plete Avith reports of initiated or reactivated pelvic inflammation. Many 
authors have carefullj’’ studied the gross and microscopic changes induced 
by this procedure, and othei's have noted evidence of uterovenous reflux 
of lipiodol. Some animal experimentation has also been done. The 
most important of these reports and studies are shown in Table II. 

Table II. Pelvic Inflammation and Death Folloaving Uterosalpingography 


AUTHOR 

NO. 

GASES 

OPAQUE 

MEDIA 

PEI 

INFLAI 

MILD 

^VIC 

[MATION 

SEAmRE 

TUBO- 

OVARIAN 

ABSCESS 

PELVIC 

AB- 

SCESS 

CHRONIC 

TUBO- 

OVARIAN 

DISEASE 

DEATHS 

RandalUs 

600 

Lipiodol 

3 






Eubin.16 

150 

Lipiodol 

2 

3 

2 

1 

2 


Lecene, 









Tedesco, 









and 









Beclerei^ 

230 

Iodine oil 


1 





Gaussis 

3,000 

Iodine oil 


13 




5 

(collected) 









Schultzio 

8,000 

Iodine oil 


27 




3 

(collected) 









Wilsonso 

57 

Lipiodol 




1 



ScJineiderzi 

200 

Lipiodol 


I 





Schultzis 

400 

Iodopin 








200 

Lipiodol 

5 






Cotte and 

250 

Lipiodol 







Martinss 









Feiner 

337 

Lipiodol 

4 

2 


1 


1 


Morbid reactions folloAAung the injection of iodopin or lipiodol have 
also been reported by Bisengeler,^’ Odenthal,^'* Hoffman,^® Sicarcl,^® 
Douay,-' Brun and CoiTesi,^® Schroeder and Jacobi.^® 

In the total gi*oup of 13,424 cases in the aboA'^e table, pehdc inflam- 
mation Avas noted subsequent to uterosalpingography in 68, an in- 
cidence of 0.5 per cent, five times that for tubal insiifflation. 

There is evidence to indicate the presence of contrast oil at laparotomy 
after salpingography. 

Schultz^” reports a series of 200 cases in Avhieh laparotomy Avas per- 
formed one to six days after salpingography. A frequent finding AA^as 
a thin shiny film of the contrast oil on the surface of the Douglas 
peritoneum. He observed neither eAudence of irritation of the latter, 
nor any fresh adliesions. Iodine-containing masses formd at laparotomy 
folloAving salpingography have been reported by Kustner,®® Lash,^^ and 
Ries.®== The author has had the opportunity of operating after salpin- 
gography only once, but in this case too, gross pathologic changes due 
to the irritation of the oil Avere noted. This ease asuII be described in 
some detail later. 

On the other hand, seA-eral iiiA-estigators have failed to confirm these 
findings. 
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Werner-VoUi^® reported a series of 91 cases of laparotomy performed 
several days after liysterosalpingograpliy. There were no structural 
changes due to the oil, and further, there were no unusual postoperative 
febrile reactions. In the vast majority of patients, the conclusions 
drawn from the roentgenogram pictures, regarding the permeability of 
the tubes and the kind and the localization of the obstruction, were 
proved to be correct. K. Wilson^® has done several abdominal opera- 
tions after the introduction of lipiodol and noted no signs of peritoneal 
irritation even though the lipiodol was still present in the pouch of 
Douglas. G. Cotte and Martin-^ reported observations during many 
laparotomies in patients examined with this medium, either immediately 
afterwards, or twenty-four to forty-eight hours later, and he has never 
found any signs of inflammation or irritation of the peritoneum. 

There is only slight evidence for microscopic changes due to this pro- 
cedure. 

Rubin^® mentions three characteristic pathologic findings following- 
oil injection; inspissation, foreign body giant -cell infiltration, and 
closure of the tubal lumen. He noted the lesion to be almost identical 
with that produced by gonorrhea (salpingitis nodosa) and tuberculosis, 
from which it must be differentiated. In the author’s case already al- 
luded to, similar histologic changes were noted. 

The weight of evidence, however, is against such histologic changes. 
Zimmerman and Nalunmacher®^ observed no evidence of changes in the 
histologic study of the epithelium lining the tubes or any evidence of oil 
rests in patent tubes. In closed tubes, changes could be found which 
antedated and had no relation to the injection. Cotte and Martin®® ex- 
pressed the same opinion in the histologic examination of ten cases of 
extirpated tubes ; and similar observations were reported by Jung®® who 
also examined the uterine mucosa. Sehroeder®® reported a case in which 
microscoiiic examination one year after lipiodol injection revealed oil 
still present in a closed tube without causing any fresh inflammatory re- 
tytioii. Hi Stoeekel’s clinic, Schultz^® examined twelve cases for changes 
in the uterine mucous membrane. Only one case showed any endometri- 
tis and this was in connection with a subserous tumor. Schultz con- 
cluded as follows; In normal tubes the mucous membrane shows no 
change; chronically involved tubes, which are already in the healing 
stage, show no change; however, if residual inflammation is still pres- 
ent, it is very likely to be reactivated. The histologic examination of 
extirpated tubes and endometrium in a series of 91 cases of "Werner- 
Molk®® proved that no inflammatory reaction was present when all 
precautions as to the oil injection had been taken. 

Among the possible complications of salpingography is accidental in- 
jection of iodized oil into the uterine veins. 

Meakei-'® mentions two theoretical explanations: The firet is a dis- 
solution of continuity of the endonielrinm, the result of functional 
desquamation, neoplastic change of operative trauma ; second, excessive 
pressure may force oil through the epithelial layer, even though this be 
intact or normal; and third, the explanation advanced by IVitwer and 
associates,®- namely, that abnormal permeability of the endometrial 
ti-ssue exists, as an idiosyncrasy, in a certain few women. In most case.s 
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this accident appears to produce no ill effects. In a case reported 
Meaker^® and in two cases of my series, there were no disturbing re- 
actions of any kind. Similar observations have been reported by Efflte- 
mann,®® Witwer,®^ Coventry,®® and Wang^° and others. Beclere^^ ob- 
served such a uterovenous reflux in a test folloAving bilateral salpingec- 
tomy, SolaP® in the presence of an infantile uterus, Petit-Dutaillix,^® 
immediately following an injection of 12 c.c. of iodopin. That more 
serious consequences, however, may result from this accident are shown 
by the ease reports of Hemmeler,^^ and Brull and associates,^® of pul- 
monary embolism occurring within twenty-four hours folloiving the test. 
Both patients recovered. 

Zimmerman and Nahmmaeher®^ did a series of experiments in which 
lipiodol was injected into the tubes of laboratory animals. The onlj' 
change they observed wms the formation of oil deposits in the peritoneum. 
There was ho evidence of inflammatory reaction ; only fibrin, leucocytes, 
and imprisoned oil were noted. Schultz'® obtained similar findings fol- 
lowing the injection of a series of rabbits and guinea pigs with iodopin 
or lipiodol. 

CASE MATERIAL 

Seven hundred and six patients were examined by the author; 464 
were cases of primary sterility and 242 of secondary sterility. For the 
entire group, 5 were under the age of twenty years, 288 were between 
twenty and thirty years, 207 were betiveen thirty and forty years, and 
6 were over forty years of age. The period of sterility is shown in 
Table III. 

Table III 



PRIMARY 

SECONDARY 

TOTAL 

Under 1 year 

32 

44 

76 

1 year 

87 

28 

115 

2 to 5 years 

235 

115 

350 

6 to 10 years 

100 

54 

154 

Over 10 years 

10 

1 

11 


464 

242 

706 


One hundred and forty-eight patients gave a history of previous mis- 
carriages, in 54 of whom the abortion wms induced. One hundred 
forty patients presented other pertinent obstetric historj^. The largest 
number (103) had one child previously, wdiile 11 had tivo or more chil- 
dren previously. In this group, 10 gave a history of puerperal infec- 
tion. Sixteen patients w^ere operated upon for ectopic gestation. The 
associated symptoms were principally menstrual irregularities and dys- 
menorrhea. In this group, 113 complained of irregular menses, 43 of 
oligomenorrhea, 18 of metrorrhagia, 13 of menorrhagia and 197 of dys- 
menorrhea. Dyspareunia was noted in 30 patients. There was a his- 
tory of previous pelvic inflammatory disease in 41 eases, of which 15 
w'ere postabortal in type. 

Twenty-six per cent, or 184, gave a history of previous surgical pro- 
cedures. ' Appendectomy exceeded any other operation by far and was 
noted in 78 cases. 
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Constitutional defects that were considered as a possible cause for 
sterility were noted in 52 patients, 30 of whom had a past history of 
hypothjuoidism, 13 of hyperthyroidism, 5 of tuberculosis, and 4 of 
diabetes. 

Endometrial biopsy was performed in 36 patients; 6 showed interval 
mucosa, and 30 gave evidence of ovulation by exhibiting the premen- 
strual secretory changes. In 30 patients the general make-up was that 
of dystrophia adiposogenitalis. 

A routine check-up of the husband revealed major contributing 
pathology in 25 per cent of the series. 

Table IV shows the data found at pelvic examination. 

Table IV 


Erosion of cervix 

77 

Laceration of cervix 

9 

Laceration of cervix and perineum 

6 

Eetroversion 

73 

Lencorrliea, nonspecific 

87 

Trichomonas 

47 

Intact hymen 

6 

Thickened adnexa {gDat^eraf^ 

22 

11 

Acute anteflexion 

49 

Cervical stenosis 

19 

Mucus plug 

35 

Ovarian cyst 

6 

Uterine fibroid 

8 

Infantile uterus 

37 

Marked prolapse 

2 

Double uterus and vagina 

3 

Various types of therapy other than insufflation given elsewhere and 

by the author are noted in Table V. 


Table V 


1. Dilatation of cervix 

20 

2. Dilatation and stem pessary 

13 

3. Cauterization of cervix 

46 

4. Local tampon treatments 

71 

5. Short wave treatments 

56 

C. X-ray stimulation 

6 

7. Dilatation and curettage and radium 

2 

S. Pessarv 

11 

9. Dilatation and curettage 

11 

10. Excision of vaginal septum 

7 

11. Foreign protein therapy 

10 

12. Laparotomy for salpingostomy 

10 

(5 cases — author) 

(5 cases — elsewhere) 


Of these 10 salpingostomies, 2 were followed bv pregnanev 
siiceessful. - i o 

and 8 were un- 


TUBAL INSUFFLATION 


and thirty-one insufflations were given to 541 patients. 
Uf these, one insufflation was performed in 346 cases, 2 in 256 cases, 3 
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in 147 eases, 4 in 40 eases, 5 in 30 cases, and 6 in 12 cases. The status 
of the tubes as determined by this procedure was as follows: patent 
262 cases, complete obstruction 192 cases, stenosis 60 cases, and spasm 
27 cases. 

Patency ivas established by the insufflation in 59 eases of tubal ob- 
struction. The greatest number (39) occurred following one negative 
insufflation, 17 followed two negative insufflations, and 2 followed 
three negative insufflations. In another group of 29 patients in 
whom complete obstruction was determined by lipiodol visualiza- 
tion, patency followed tubal insufflation. In 16, the previous sal- 
pingogram had demonstrated bilateral cornual obstruction; in 9, 
bilateral fimbriated end obstruction; and in 4, a combination of the 
two types. The explanation here is probably that the lipiodol, owing 
to its thicker consistency, was unable to pass through the lumen of a 
stenosed but permeable tube. 

PREGNANCIES EOLLOVflNG TUBAL INSUFFLATION 

A total of 84 patients conceived following tubal insufflation. The time 
interval between the test and conception was as follows: One month, 
25; two months, 19; three month, 16; four to six months, 17; seven 
months to one year, 7 cases. Of further interest is the fact that 50 preg- 
nancies followed one insufflation, 30 pregnancies 2 insufflations, and 4 
pregnancies 3 insufflations. 

MORBIDITY FOLLOWING TUBAL INSUFFLATION 

There were three mild pelvic irritations. One patient had some dis- 
turbance of uterine bleeding several weeks later with some small ex- 
udate in the posterior cul-de-sac; one patient bled moderately for two 
weeks and then the bleeding cleared up with bed rest ; and one patient 
had amenorrhea for six months following insufflation. 

CASE REPORT OF MORTALITY FOLLOWING TUBAL INSUFFLATION 

This death occurred in the early days of tubal insufflation. The 
original Rubin apparatus and oxygen tank were used. The patient was 
a nullipara, 26 years of age, who had had a salpingo-oophorectomy two 
years previously. During the test, the pressure was allowed to rise to 
160 mm. of mercury. The procedure was discontinued at this point be- 
cause the patient complained of a smothering sensation. There immedi- 
ately occurred a generalized convulsion followed bj’’ about a dozen con- 
vulsions during the course of one-half hour, at which time the patient 
died. The autopsy findings were as follows : 

The body ivas that of a markedly obese ■white female, 5 feet 1 inch 
in height and weighing 170 pounds. No free fluid was noted in the ab- 
dominal or pleural cavities. The heart iveighed 290 mg. ; the ventricular 
and auricular walls were markedly atrophied and the posterior surface 
of the left ventricle showed a rupture of a coronar.v vein. There was 
free blood in the pericardial cavity. The lungs were voluminous in the 
upper lobes and markedly congested at the bases. The liver was mark- 
edly increased in size, showed lai’ge areas of fatty degeneration, but 
cut with marked resistance and was deeply congested. The spleen v-as 
also intensely congested and the pulp soft and pultaceous. The kid- 
neys Avere deeplj’ congested but the parenchiTua, calices, and pelves 
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were normal. The genital organs were markedly adlierent to the pelvic 
wall. The right tube and ovary were markedly thickened and the ovary 
cystic. The left tube and ovary were missing. The pathologic diag- 
nosis was: Rupture of a coronary vein, hemoperieardium, pulmonary 
thrombosis, and chronic myocarditis. 

An opinion rendered by Dr. Louis S. Specter, cardiologist, in comiec- 
tion with this death is as follows : 

“This case appears to be most unusual in all respects, particularly 
the rupture of the coronary vein. A search through the quarterly 
cumulative index from 1940 back through 1927 reveals no mention of 
coronary vein rupture. The autopsj'’ findings reveal some pre-existing 
disease since the ventricular and auricular walls were markedly at- 
rophied, and the liver shows large areas of fatty degeneration. The 
rupture of the eoronarj^ vein may have occurred secondarj’^ to the con- 
vulsion regardless of the cause of the eonimlsion. no physiologic 
or pathologic relation that occurs to me could a tubal insufflation directly 
bring about coronary vein rupture. Possible explanation as to the 
cause of the con^'ulsion might include a pre-existing tendency to con- 
vulsion, epilepsy, air embolism or a parasjunpathetie stimulation causing 
slowing and perhaps temporary stopping of the heart bringing about 
something in the nature of a Stokes-Adams syndrome.” 

UTEROSALPINGOGRAPHY 

Uterosalpingography with lipiodol was performed on 337 patients. 
One or both tubes were patent to this procedure in 188 and both were 
closed in 149 cases. In the first group of 188 patients, 69 showed evi- 
dence of unilateral tubal obstruction, 35 at the cornual end, and 34 at 
the fimbriated ends of the tube. The sites of bilateral obstruction in 
the second group were : bilateral cornual end, 68 cases ; bilateral fimbri- 
ated end, 55 cases; combinations of the two, 23 cases, and obstruction 
and stenosis of a second tube in three cases. 

Twenty patients showed patency to lipiodol visualization after a 
negative insufflation, probably due to isthmospasm. 

During the course of these investigations, 102 cases, or about 30 per 
cent, showed functional uterine pathology or anomaly. Tliis was thought 
to be a surprisingly high figure for such association. The following 
types were noted : 

1. Spastic uterus, 33 cases, 

2. Small uterus, 35 cases. In only 5 of these was complete obstruc- 
tion noted. 

3. Rudimentary uterus, 35 cases. In only 5 of these was complete 
obstruction noted. 

4. Anomalies of development, 23 cases. 

a. Uterus bicoruis unicoliis, 20 cases. In 7 of these complete ob- 
struction was noted. 

b. Uterus didelphys, 2 cases. 

c. Uterus bicoruis septus, 1 ca.sc. 

MORBIDITY FOLLOWUNG LIPIODOL IN.IKCTION 

•Six jiaticuts showed gross morbidity following uterosaljiingography. 

Brief de.scviptious follow ; * 

1. One febrile reaction reaching 102° F., patient in bed one week. 
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2. Left tuboova.riaii mass, 6 cm. in size, moderately tender. No fever. 
Mass disappeared in one month. 

3. One bilateral oleosalpingitis, afebrile, moderately tender, disap- 
peared three months later. 

4. One unilateral salpingitis, no temperature, severe pain, incapaci- 
tated for one month. X-ray cheek in six months showed small residual 
shadow. Examination revealed small palpable mass which was moder- 
ately sensitive. 

5. Bilateral tubal masses which required laparotomy four months fol- 
lowing the oil injection; one tube removed, and second tube resected. 
Laboratory report: Several foreign body granulomas present, contain- 
ing epithelioid cells, giant cells, lymphocytes; marked resemblance to 
histologic picture of tuberculosis. 

6. Febrile reaction of 103° F., persisted for ten days. Pelvic ab- 
scess found which required posterior eolpotomy; seventeen days in 
hospital. Examination one year later, uterus mobile; small exudate in 
posterior and both lateral forniees. 

PREGNANCIES FOLLOWING LIPIODOL 

A total number of 58 patients conceived within one year following 
this procedure. The intervening period was as follows; 11 cases, one 
month ; 10 cases, two months ; 13 cases, three months ; 12 cases, four to 
six months ; 12 eases, seven to twelve months, 

CASE OF MORTALITY FOLLOWING LIPIODOL INJECTION 

The patient was a 28-year-old nullipara. There was no history of 
pelvic infection and her last menstrual period occurred sixteen days 
prior to the test. On pelvic examination, there was no evidence of ex- 
ternal infection. The cervix appeared normal and the body of the 
uterus was anterior, normal in size and mobile. There was no palpable 
adnexal pathology. 

Lipiodol examination under the usual aseptic precautions showed a 
uterine cavity of normal size and contour. The right tube was obstructed 
only at the fimbriated end and the left tube showed free oil escaping 
from the fimbriated end. A twenty-four-hour x-ray plate showed an 
abundance of free oil in the pelvis. There were no unusual sjnmptoms 
at this time, but two days later the patient developed eramplike pains 
in the abdomen and vomiting. A low-grade fever with the temperature 
never exceeding 101° F., accompanied by lower abdominal cramps was 
noted for the next twelve days, during which time the patient was con- 
fined to bed. 

On the fourteenth day following the lipiodol injection, she was admit- 
ted to the Beth IMoses Hospital with the clinical picture of generalized 
peritonitis. The abdomen was distended by a tender, boggy exudate 
which filled the entire pelvis. The leucocjde count was 18,400 ivith 
88 per cent poljTnorphonuclears and the sedimentation time forty-five 
minutes. Within two hours after admission, the patient’s pulse became 
rapid and thready, her body cold and clammy, and her nails and lips 
blue. The temperature rose to 105° F. and her pulse to 160; she died 
twelve hours after admission. 
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Necropsy showed the peritoneal cavity to be filled with a large quan- 
tity of greenish and brownish foul-smelling pus. The intestines were 
covered and matted together by a thick fibropurulent exudate, and on 
separation large pools of pus were disclosed. The serosa of the intestines 
showed focal areas of necrosis and the omentum was partially gangre- 
nous. The lungs showed pulmonary edema and the heart was essentiallj' 
normal. The liver was partially covered by the peritoneal exudate and 
showed moderate disturbance in its lobular structure and fatty in- 
filtration. The spleen was slightly enlarged and softened. The kid- 
neys and adrenals were essentially without changes. Examination of 
the pelvis showed marked congestion and numerous pin-point hemor- 
rhages throughout the mucosa and the bladder. The uterus was of 
normal size and its endometrium showed moderate polypoid hjqier- 
plasia. The right tube and ovary were greatly enlarged and matted 
together. The fimbriated end of the tube was closed but section re- 
vealed a large amount of thick yellowish green pus. The left tube 
showed an essentially similar picture except for a perforation 6 mm. in 
diameter at the fimbriated end from which pus exuded. Smears of the 
pus showed gram-negative bacilli and gram-positive cocci in chains. 
Culture identified the organisms as B. coli and Streptococcus non- 
liemolyticm. 

coaniENT 

It would appear that this patient had pelvic infection despite the 
negative history and findings, and that the uterosalpingography was 
responsible for sufficient spread and exacerbation to cause a fatal 
peritonitis. A similar instance of pelvic infection without clinical evi- 
dence was reported by Dr. Joseph L. Baer^® who opened the abdomen of 
an apparently normal patient free from elevation of temperature with 
the intention of doing a Gilliam suspension of the uterus, but in whom 
he found the tubes dripping free pus from the fimbriae. It occurred to 
him that tubal investigation in such a case would probably be followed 
by untoward effects. It is clear that it is possible, though not likely, 
to encounter active pelvic infection without obvious clinical findings for 
inflammation. The danger of uterosalpingography in such a case has 
already been forcibly demonstrated. The frequency of this condition is 
so rare, however, that it should not contraindicate lipiodol visualization. 
A careful history and pelvic examination, along with a leucocyte count 
and sedimentation time in doubtful eases, should decrease the risk. 

DISCUSSION 

The advantage claimed by those who favor lipiodol is the ability to 
localize deflnitely the site and the extent of the obstruction of the tubes. 
This is of the utmost importance in making the decision as to the proper 
selection of cases for the operative relief of sterility problem cases. 

Rubin, however, has not only been able to determine the presence of 
tubal patency, stenosis, and spasm; but through the gradual develop- 
ment of his apparatus has been able to obtain the same information 
with less danger and discomfort to the patient. On the other hand, the 
changes in size and shape of the uterine cavity are of great value if 
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visualized. Considering that a large number of sterility cases are due 
to developmental anomalies not easily diagnosed by palpation, the roent- 
genogram furnishes great aid. Thus 30 per cent of this series of 337 
eases showed some evidence of functional uterine pathology or anomaly 
of the uterus. The infantile uterus is a most common example, and 
well demonstrated, in its small capacity, holding about 1 to 2 e.c. of oil, 
and casting a very small triangular shadow. Likewise, the demonstra- 
tion of markedly bicornuate structural outlines of the uterus, or fila- 
mentous rudimentary type of tubes is of great value. Occasionally un- 
suspected submucous tumors of the uterus may he diagnosed bj'^ the 
hysterogram. In eases in Avhieh insufflation already has sho^vn adherent 
or stenosed, but permeable, tubes, lipiodol may not pass through because 
of its thicker consistency. Therefore, in those eases in which one or 
both tubes show partial occlusion, as demonstrated by an insufflation, 
lipiodol injection should be used cautiously as complete occlusion may 
result and thus defeat the primarj'^ objective. 

Schultz states that he has never seen one ease of closed tubes at 
laparotomy caused by the iodine oil filling, provided he did not observe 
inflammatory changes or closure on the previous x-ray plate. To prove 
this point, 200 eases were selected bj’- Schultz in which the contrast filling 
was repeated two or three times. In none of these cases in which the 
original salpingography demonstrated patency was obstruction found in 
the second or third investigation. 

By contrast, Hoffman=® expresses his disapproval of the entire pro- 
cedure of salpingography because of the danger of fresh infection, re- 
activation of old infections, or inflammatory processes; irritation of tlie 
tubes with consequent agglutination and adhesions ; also, because of the 
retention of the contrast medium in the tubes which he considers to be 
liy no means immaterial. Comparing the procedure with tubal insuf- 
flation, he concludes that the latter is a much more harmless method 
than salpingography. It would seem that this view is rational, but the 
untoward effects of uterosalpingograph 3 ’- in properly selected cases 
should not be considered as excessive. One should not be deterred to use 
it in an investigation of sterility when it appears indicated. 

CONCLUSIONS 

1. Studies based on the result of the investigation of tubal patenc.v 
in 706 consecutive cases are recorded. Two mortalities are reported. 

2. The relative merits of carbon dioxide insufflation and lipiodol in- 
jection are considered. The view is expressed that carbon dioxide in- 
sufflation should alwaj's precede the use of lipiodol, as it gives all the 
necessarj- information in the majoritj’’ of eases without some of the 
drawbacks of lipiodol. The use of lipiodol should be reserved in the main 
for those cases of nonpatenej^ in which accurate localization of the ob- 
struction is desired. 
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3. The therapeutic value of uterotubal insufflation is seen in many 
ways in cases of partial obstruction; a greater or more normal degree 
of patency may be established in certain cases showing a complete ob- 
struction. Tubal patency may be re-established by the breaking down 
of adhesions, the expulsion of a plug of mucus or the straightening out 
of kinks. Dysmenorrhea is sometimes relieved; pregnancy follo^vs in- 
sufflation in a certain proportion of cases. 

4. My personal experience and the review of literature indicates that 
routine lipiodol injections are not harmless and that as a diagnostic 
method lipiodol injections carry a morbidity and mortality even though 
small. In sterility eases in wdiich one tube is occluded, or both tubes 
show partial obstruction as demonstrated by air insufflation, lipiodol in- 
jection should be used cautiously, as complete occlusion may result and 
thus defeat the primary objective. 

The author is indebted to Dr. Frederick Kleinberg for his assistance in the trans- 
lation of the foreign literature. He is particularly grateful to Dr. Alexander 
Rosenthal for his invaluable cooperation in the composition of this paper. 
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THE INTEACERVIOAL SURVIVAL OP SPERMATOZOA* 

Walter W. Williams,! M.D., Springfield, Mass., and 
Fred A. Simmons, M.D., Boston, Mass. 

I N THE analysis of sterile matings, it was formerly considered that 
the fertility of the male coincided very closely with the motility of 
the spermatozoa. Consequently motility tests were regarded as an 
integral part of fertility examinations. About twenty years ago intra- 
cervieal posteoital examinations for spermatozoa and sperm motility 
were introduced by Huhner,^ and these tests have since grown into 
rather general use in sterility investigations. Popularly such tests 
were regarded as a means of determining a compatibility between male 
and female secretions, and as a corollary to this the failure of conception 
became regarded in many cases as a result of incompatibility of secre- 
tions. Proof of such incompatibility of the secretions of normal males 
and females, in the sense that one type of normal blood is incompatible 
with another blood type, was not forthcoming. Neither was it clear to 
what extent negative findings indicated defective spermatozoa on the 
one hand or some disturbance of the female host on the other hand. 
Curiously enough, clinical analyses and evaluations of motility ob- 
servations are notably absent from medical literature, possibly the result 
of the great difdculties encountered in taking into consideration the 
many variables, including personal equation, which affect motility ob- 
servations." 

Between the j^ears of 1920 and 1927 animal investigations revealed a 
definite relation between structural spermatic anomalies and repro- 
ductive fitness.® These observations were later confirmed by various ob- 
servers with both the lower animals and man, and it became gen- 
erally recognized that a careful study of the morphologic characteristics 
of sperm populations furnished information about reproductive possi- 
bilities that no other tests had previously provided. The idea that 

•The clinical material used in the preparation of this paper was derived in "about 
equal proportions from the private cases of the two authors and from clinic cases 
from the Free Hospital for VVomen. Brookline. Mass. 
tGeneticist, Springfield Hospital, Springfield, Mass. 
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motility observations for estimation of fertility furnished per se a sat- 
isfactory criterion became no longer tenable. This brought up the ques- 
tion of relative significance of various tests applied to sperm popula- 
tions. 

Motility observations, if they are to be of clinical significance, must 
to some extent indicate the fitness of the spermatozoa for reproduction. 
The purpose of this paper is to present the motility observations on a 
group of sterile matings that have been extensively studied, in the hope 
that the clinical significance of motility may be better understood, par- 
ticularly the motility which is observed on postcoital examinations. Such 
observations are often inconsistent “with what might be clinically an- 
ticipated and seem to have little connection with either the seminal pic- 
ture or the ability of the woman to conceive. One must admit that, if 
two fertile individuals mate normally, live spermatozoa should be found 
in the cervical canal at some period subsequent to coitus. Clinically, 
however, postcoital observations do not seem to bear out this rule, pos- 
sibly due in many of the cases to a very brief survival period in the 
cervical canal or to an unsatisfactory means of securing specimens. 
Immediately subsequent to coitus the stronger spermatozoa should be 
able to migrate upwards past the cervical barrier and attain a position 
suitable for fertilization. The question then arises as to the most sig- 
nificant period for making a postcoital examination. If the examination 
is made too early, it may not measure the ability of the sperm to sur- 
vive; if the examination is made too late, the test records either the 
ability to survive beyond any physiologic need for such survival or 
the death of the spermatozoa at a period when survival is not necessary 
or physiologic. The optimum time for making such examinations 
probably lies somewhere between two and fifteen hours after coitus, 
but it remains to be proved what lapse of time, if any, is optimum during 
this period. Spermatozoa in considerable numbers occasionally will 
be found in the cervical canal after forty-eight to seventy-two hours, 
but during this period the incidence of positive tests drops off so sharply 
that examinations are hardly worth attempting. 

In cases of lack of motility or absence of spermatozoa in the cervical 
canal after normal intercourse, one is inclined to presume either that 
there is some abnonnality of the spermatozoa or some alteration in the 
character of the secretions of the male or female tract. The former 
IS most likely due to some somatic disorder, glandular or otherwise, which 
impairs the health of the spermatogenie tissue. The latter may con- 
ceivably result from a local disorder of the genital tract of either part- 
ner, some general disorder which affects the character of the genital 
secretions, or some introduced chemical factor such as contained in a 
lubricant. 

If the clinical significance of the postcoital examinations is to be in- 
terpreted, it is highly desirable that the factors responsible for neg- 
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ative tests shall be better understood. Accordingly, we are here pre- 
senting observations on some of the somatic and germinal cell factors 
which presumably might influence, either directly or indirectly, the 
survival time of spermatozoa in the cervical canal, and we have at- 
tempted to correlate them with the postcoital determinations. These 
observations include: 

a. Period of menstrual cycle at which test Avas performed 
h. Spermatic pathology 
c. Somatic disease 

(1) Systemic 

(2) Pehdc (male and female) 

We have excluded from consideration all cases in which no accurate 
record of menstrual dates were obtainable and all cases in Avhich the 
ratio and type of spermatic anomalies have not been determined. 
Detailed physical examinations Avere made on all of the couples, and 
upon many an extensiA^e laboratory Avork-up Avas done, including a 
determination of the basal metabolic rate, complete blood count, 
Wassermann test, examination of the prostatie secretion, and urinalysis. 
Endometrial biopsies and tubal insufflations were performed on most 
of the Avomen. All males involved produced a sufficient number of 
motile cells that one might reasonably assume the possibility of these 
cells gaining entrance to the cervix. Further the history of the cases 
leaves little doubt that the seminal fluid Avas placed normally in the 
Amgina in all cases. There Avere no structural or anatomic obstacles to 
insemination in either partner or history of faulty coital technique. 
Seventy-one couples of our series complied Avith these requirements. Out 


Table I. Relation of Period of Menstrual Cycle to Survival op Spermatoza in 
The Cervical Canal (Tests Made on 71 Sterility Gases) 


PERIOD OP 

MENSTRUAL 

CYCLE 

TOTAL 

TESTS 

POSITIVE 

TESTS 

NEGATI-VE 

TESTS 

PER CENT 
POSITIVE 

4-9 

18 

10 

8 

55.5 

10-12 

26 

8 

18 


13-15 

31 

15 

16 

51.7 

16-18 

33 

17 

16 

51.5 

19-21 

23 

8 

13 

34.8 

22-24 

19 

8 

11 


25-28 

25 

9 

16 

36.0 


175 

75 - 42 . 8 % 




In tlie construction of tlie array upon 'which. Table I is based, due correction for 
menstrual cycles of different lengths was effected by means of charting the last 
fourteen daj's of all menstrual cycles so as to fall on the last fourteen days of the 
array, 'which is based on a theoretic normal of twenty-eight daj^s. This caused the 
theoretic daj* of all ovulations to fall at approximately the same point in the array 
AVithout this correction, the days of o-vulation would have been too widely scattered 
in the array to permit any appreciation of a possible effect of cyclic ovarian changes, 
particularly that exerted by the maturation of the ovum. 
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of tlie 175 postcoital examinations of these eases, 75, or 42.8 per cent, 
were positive and 100, or 57.2 per cent, were negative. We have here 
arbitrarily considered a test as positive if one or more active spermato- 
zoon per high power field is found in the intracervical mncns. A 
requirement of a larger number of active spermia naturally would some- 
what reduce the ratio of positive postcoital tests. When a majority of 
postcoital tests are positive, we have considered the case itself as positive. 

RELATION OF PERIOD OP THE MENSTRUAL CYCLE TO INTRACERVICAL 
SURWVAL OF SPERMATOZOA 

It is the common observation that at about midperiod (the expected 
period of ovulation) and for three or four days preceding there is an 
outpouring of clear glairy mucus from the cervical canal. Seguy^ and 
others regard this mucus as a particularly favorable environment for the 



Phase of Cycle 

Chart 1. — Incidence of positive postcoital tests at various stages of the menstrual cycle. 

migration of spermatozoa, and indeed to one who has mademrany post- 
coital examinations it is obvious that spermatozoa found in estrual mucus 
exhibit an agility of motion not commonly encountered in the thicker 
and more tenacious mucus of other periods of the menstrual cycle. Ac- 
cordingly it was felt that the period of the menstrual cycle at which the 
test was performed might influence the results. The results of our tests 
have therefore been staggered according to the time of the cycle at which 
they were made (Table I). 

Although statistically, the number of cases and the number of tests is 
insufficient, there does appear to be in the menstrual cycle a reduction 
in the ratio of positive tests from the tenth to the twelfth day inclusive 
and again from the nineteenth to twenty-eiglith day inclusive, but this 
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effect certainly is not sufficiently marked to justify the conclusion that 
the cyclic changes of the female genital tract exert any striking in- 
fluence on the ability of the spermatozoa to survive in the cervical canal 
(Table I, Chart 1) . If however, the positive tests are treated as a group, 
we find that they form a monomodal curve with its apex between the 
thirteenth and eighteenth daj'' of the cycle, whereas the negative post- 
coital tests are distributed somewhat more evenlj'’ throughout the course 
of the cycle. A positive test is more readily obtained if adequate mucus 
is present in the cervical canal, yet large numbers of highly motile 
spermatozoa are frequently found in the cervical canal at different 
periods of the menstrual cycle when cervical mucus is scant. 


Table II. Majority op Positive Postcoital Examinations 

37 Cases 


CASE 

NO. OF 

POS. 

TESTS 

NEO. 

SPERM 

DENSITY* 

PER CENT 

PATHOLOGIC 

SPERMIA 

PER CENT 
INITIAL 

MOTILITY 

61 

1 

0 

383.0 

16.0 

95 

65 

2 

1 

52.0 

28.0 

GO 

69 

1 

0 

17.0 

68.0 


78 j 

1 

0 

128.0 

18.0 

75 

79 

1 

1 

25.0 

21.0 

50 

90 

1 

0 

52.0 

41.0 


91 

2 

0 

147.0 

13.0 

75 

93 

1 

0 

100.0 

19.0 


95 

2 

0 

60.0 

32.0 

60 

96 

4 

2 

79.0 

25.0 

10 , 

97 

1 

0 

143.0 

17.0 


98 

1 

0 

5.0 

23.0 


101 

2 

0 

95.0 

10.0 

75 

103 

1 

0 

178.0 

15.0 

75 

107 ' 

1 ' 

1 1 

84.0 

22.0 

75 

109 

1 

1 

219.0 

32.0 

75 

115 

1 

0 

84.0 

28.0 

80 

118 

2 

0 

111.0 

12.0 

90 

122 

1 

0 

90.0 

69.0 

Nonet 

125 

o 

0 

129.0 

16.0 

95 

128 

1 

0 

51.0 

25.0 

50 

129 

1 

6 

74.0 

30.0 


131 

1 

0 

122.0 

22.0 

20 

138 

1 

0 

198.0 

21.0 


144 

7 

1 

73.0 

30.0 

85 

148 

1 

0 

150.0 

21.0 

Nonet 

151 

1 

0 

23.0 

57.0 

30 

153 

1 1 

1 

155.0 

77.0 

15 

155 

1 2 

1 

22.0 

14.0 

15 

162 

2 

0 

49.0 

26.0 

35 

169 

I 

1 

48.0 

14.0 

90 

177 

3 

1 

148.0 

13.0 

95 

184 

3 

3 

98.0 

28.0 

60 

185 

1 

1 

12.0 

20.0 

95 

187 

1 

1 

139.0 

15.0 

70 

ISS 

4 

0 

113.0 

14.0 

50 

195 

1 

1 

16.5 

27.5 

95 

Total 

1 62 

17 


1 


♦Alillions rer cubic centimeter. 

tCoiulom sample improperly obtained for motility test. 
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Out of 71 Sterile matings, 26 (36.8 per cent) gave only negative post- 
coital findings. Two of these individuals conceived. Forty-five cases 
(63.4 per cent) gave one or more positive tests. Nine of these individuals 
conceived, two of which received more than one test. Seven out of the 
9 conceived before another test could be applied, thus furnishing in- 
sufficient data to indicate in themselves any ratio of positive and negative 
tests in fertile individuals. Two or more postcoital examinations were 
applied to 42 out of the 71 eases, and of these, 7 (16.5 per cent) were 
positive in all tests. On the other hand there were very few eases in the 
series that were persistently negative if three or more tests Avere applied 


Table III. Neoative Postcoital Evajiinations (26 Cases) 


CASE 

NO. OF 

POS. 

tests 

neg. 

SPERM 

BENSITY* 

PER CENT 

PATHOLOGIC 

SPEBMIA 

PER CENT 

INITIAL 

MOTILITY 

51 

0 

2 

34.0 

36.0 

50 

62 

0 

1 

19.0 

35.0 

80 

63 

0 

0 

u 

102.0 

36.0 

70 

64 

0 

1 

10.0 

43.0 

95 

73 

0 

1 

101.0 

15.6 

80 

74 

0 

1 

46.0 I 

38.0 


81 

0 

6 

26.0 

20.0 

20 

84 

0 

' O 

1 " 

22.0 

24.0 * 

10 

85 

0 

1 

10.0 

22.0 

40 

99 

0 

3 

253.0 

25.0 j 

85 

108 

0 

1 

123.0 

19.0 


110 1 

0 

2 

78.0 

80.0 1 

25 

111 

0 

2 

38.0 

20.0 


112 

0 1 

2 

69.0 1 

62.5 

Nonet 

114 

0 

1 

61.0 

26.0 

85 

' 127 

0 

1 

21.0 

28.0 


130 

0 

3 

7.5 

15.0 


132 

0 

3 

79.0 

12.0 

50 

137 

0 

6 

60.0 

30.0 


140 

0 

1 

9.0 

100.0 

1 

141 

0 

1 

68.0 

35.5 

1 5 

154 

0 

1 

33.0 

21.0 


167 

0 

1 

303.0 

21.0 

i 85 

175 

0 

2 

92.0 

22.0 

95 

194 

0 

2 

288.0 

17.0 


196 

0 

1 

55.0 

45.0 

30 

Total 

0 

50 


1 



•Millions per cubic centimeter. 

tCondom sample improperly obtained for motility test. 


Table IAI". Majority of Negative Postcoital Examinations (8 Cases) 


CASE 

NO. OP 

POS. 

TESTS 

NEG. 

SPERM 

PENSITT* 

PER CENT 
PATHOLOGIC 
SPERMIA 

PER CENT 
INITIAL 
MOTILITY 

67 

3 

4 

28 

31.0 

50 

72 

1 

7 

28 

51.0 

50 

75 

1 

2 

101 

20.0 

SO 

124 

1 

o 

O 

132 

14.0 


126 

3 

4 

SO 

65.0 


135 j 

2 

S 

101 

38.0 

60 

14d 

1 

2 

63 

38.0 

20 

181 

1 

3 

141 

15.0 


total 

13 

33 





Millions per cubic centimeter. 
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(5 out of 21). It seems that a little more persistence in repeating the 
tests should in most eases result in positive tests. It would therefore ap- 
pear irrational to draw conclusions as to fertility on the basis of only one 
or two tests. It is possible, however, that the cumulative information of 
repeated postcoital examinations may have some clinical significance if 
the factors responsible for negative tests were recognized. 

RELATION OP SPERMATIC PATHOLOGY TO INTRACERVICAL SURVIVAL 

Cases Avith a high frequency of spermatic abnormalities occurred about 
tivice as frequentlj^ among the group with predominantly negative post- 
coital examinations as among the posithm postcoital cases (Table V). 

Table V. Relation of Intracervical Sperm Survival to Spermatic Pathology 


A total of 79 tests were applied to the 37 positive cases and 96 tests to the 34 nega- 
tive cases 


WM 

number 

op 

CASES 

CASES WITH 
OLIGOSPERMIA 

cases avith 

SPERMATIC 
ANOMALIES 30 PER 
CENT OR MORE 

TOTAL CASES AVITH 
OLIGOSPERMIA AND 
PATHOLOGIC SPERM 
POPULATIONS 

Positive 

postcoital 

cases 

37 

9 or 24.4% 

9 or 24.4% 

16 or 43.2% 

Negative 

postcoital 

cases 

■ 

14 or 41.1% 

16 or 47.0% 

23 or 67.8% 

Total 

1 71 1 

23 or 32.4% 

25 or 35.2% 

39 or 55.0% 


Further if we consider merely the incidence of negative tests per case, avc 
find that these occurred at the rate of 1.70 per case with pathologic 
sperm populations in contrast to a rate of 1.00 per case in normal- 
appearing populations (Table VI). On the other hand, ratios are mis- 
leading in clinical interpretations since S out of 38 pathologic sperm 
populations produced onlj" positive postcoital tests. 


Table VI. Relation of Negatwe Postcoital examinations to Normal and 
Pathologic Sperm Populations 



NO. OF 

CASES 

TOTAL 

TESTS 

negatiats 

TESTS 

PEU CENT 
NEGATIVE 

TESTS 

negative 

TESTS 

PER CASE 

Pathologic 

populations* 

39 

103 

68 

66.0 

1.7 

Normal sperm 
populations 

32 

72 

32 

44.5 

1.0 

Total 

71 

175 

100 


L 


‘Sperm populations have been considered as pathologic either if they contained le 
than 50 million spermatozoa per cubic centimeter, or if the number of 
anomalies exceeded 30 per cent. Many of the cases witli high ratios of ®P®™?’[i,. 
anomalies presented also a diminished spermatogenesis, as indicated by an abnormal > 
low count of spermatozoa per cubic centimeter. 


It is quite evident that positivm postcoital examinations furnish no 
satisfactoiy eAudence of spermatic health, although it appears that a pre- 
ponderance of negatiAm tests occurred in about tAvo-thirds of the cases 
Avith demonstrable spermatic disease. 
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RELATION OP IN VITRO MOTILITY TO INTRACERVICAL SPERM SURVIVAL 

The degree of initial motility fails to provide a satisfactory index to 
intraeervical sperm survival. The ratio of cases with a predominance 
of positive postcoital tests was 17.7 per cent greater ■with cases having a 
sperm motility of over 60 per cent than with those having less than 60 
per cent. On the other hand, nearlj'' half of the semen specimens with 
unsatisfactory in vitro motility gave a preponderance of positive post- 
coital tests (Table VII). 


Table VII. Relation of In Vitro Motility to Intracervical Survival 



NO. OF 
CASES 1 

POSITIVE 

POSTCOITAL CASES 

negative 
POSTCOITAL CASES 

Poor motility (motility 
less than 60%) 

23 

1 

11 or 47.8% 

12 or 52.5% 

Good motility (motility 
more tlian 60%) 

29 

19 or 65.5% 

10 or 34.5% 

Total 

52 

30 or 57.7% 

1 22 or 42.0% 


We have made no attempt to correlate the type, degree, and duration 
of motility. On theoretical grounds it has long been recognized that 
variations in motility occur as the result of a vast variety of influences, 
such as temperature, time since ejaculation, condition of nutrition of the 
sperm, hydrogen ion concentration, and chemistry of the male and female 
secretions. Although such variations must necessarily jeopardize the 
value of motility tests for clinical purposes, it is evident that most 
motility tests are performed without regard to the physioehemieal factors 
which, under normal conditions, may markedly influence motility. The 
question then arises as to whether motility variations are the result of 
pathology or merely represent incidental physioehemieal variations. Our 
observations further indicate that reduced in vitro motility is about 
tivice as frequent when pathologic sperm populations are concerned, but 
because of the observation that about 40 per cent of pathologic popula- 
tions exhiliit normal motility and about 30 per cent of normal popula- 
tions show impaired motility, one is led to the conclusion that in vitro 
motility in itself is likely to be highlj’’ misleading." 


relation of SOMATIC DISEASE TO INTRACERVICAL MOTILITY 


An analysis of somatic disease of the male reveals no essential differ- 
ence in the intracer\deal survival of spermatozoa between physically 
negative men and those having genital pathology. The number of cases 
with systemic disorders aside from hypothyroidism* is too small for any 
uiference to be drawn. Of 11 hypothyroids, 8, or 72.7 per cent, pro- 
duced positive postcoital tests. 


por* 'considered as liypothyroids il the basal metabolic rate was minus 10 

r-Mher than tr.7e®h’vni&?'v“’‘'^' instances of low metabohe rates 

averaceVl mlm, ^ eleven males whose rate fell below this flyure 

minus 17 pi? cent.'” average of thirteen hypothyroid females was 
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The evidence of the influence of female somatic disease npon intra- 
cervical survival of spermatozoa is rather contradictory. Contrary to 
what is commonly supposed, 50 per cent of the eases with cervical 
pathology produced positive postcoital tests, in comparison to 48.0 per 
cent positives in the series of 71 cases as a whole. The tabulations re- 
vealed an apparent increase in the ratio of negative postcoital tests in 
the group of cases with anovulatory menses and in the group of eases 
with evidence of tubal disease or pelvic inflammatory disease. Inasmuch 
as the series contained no active cases of pelvic inflammatory disease, it 
seems unlikely that the pelvic pathology was instrumental in raising the 
ratio of negative postcoital tests. Physically negative cases gave a 
higher ratio of positive tests than the group as a whole (62.5 per cent 
positive). In the group of eases with a low basal metabolic rate, there 
was also an increase in the ratio of positive postcoital tests (69.0 per 
cent positive postcoital eases). 

Table VUI. Analysis of Male Somatic Disease 



NO. OP 
CASES 

POSITIVE 

POSTCOITAL CASES 

negative 

POSTCOITAL CASES 

Total cases 

71 

37 or 52.0% 

34 or 48.0% 

Physically negative 

54 

29 or 53.6% 

25 or 45.4% 

Genital pathology including 

12 

5 or 41.7% 

7 or 58.3% 

testicular hypoplasia 
Systemic disease 

3 1 

0 

3 or 100% 

Hypothyroidism 

11 1 

8 or 72.7% 

3 or 27.3% 


Table IX. Analysis op Female Somatic Disease 



no. of 

CASES 

positive 

postcoital cases 

negative 

POSTCOITAL CASES 

Total cases 

71 

37 or 52.0% 

34 or 48.0% 

Physically negative 

32 

20 or 62.5% 

12 or 37.5% 

Cervical disease endocervicitis, 

22 

11 or 50.0% 

11 or 50.0% 

erosions, cysts, stenosis 
Tubal disease and pelvic in- 

19 

7 or 36.8% 

12 or 63.2% 

flammatory disease 



7 or 70.0% 

Proliferative endometrium. 

10 

3 or 30.0% 

genital hypoplasia 


2 or 50.0% 

Systemic disease 

4 

2 or 50.0% 

Miscellaneous disorders; men- 

10 

5 or 50.0% 

5 or 50.0% 

strual, tubal 


4 or 31.0% 

Hj’pothyroidism 

13 

9 or 69.0% 


SUMMARY 

We have here presented a correlation study of the effect of the more 
common somatic and germ plasm factors which might conceivably in- 
fluence the intracervical survival of spermatozoa. These studies suggest 
that a variety of factors may influence intracervical survival, but that 
the effect is neither uniform nor sufficiently pronounced to permit an 
estimation of the degree of fertility, or to enable the use of such tests 
for the recognition of any given underlying etiologic factor. 
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An apparent increase in the ratio of positive tests occurred in the 
series of cases studied on the fourth to the ninth day of the menstrual 
cycle and agaiu on the thirteenth to the nineteenth day. Analyzed from 
the vieivpoint of either the male or female a low basal metabolic rate 
seemed markedly to improve intraeervical survival. "Women whose 
physical examination was entirely negative gave a little higher ratio of 
positive postcoital tests. A lessened intraeervical survival occurred 
with : 

a. An increased incidence of pathologic spermatozoa. (9 out of 25 
cases with high incidence of pathologic spermatozoa, or 36 per cent, 
gave positive postcoital tests.) 

h. Patients mth anovulatory menstruation and genital hypoplasia. 

(30 per cent gave positive postcoital tests.) 
c. Pelvic inflammatory disease and tubal pathology including no 
active eases. (36.8 per cent gave positive postcoital tests.) 

The occurrence of positive and negative postcoital tests appears for 
the most part to follow a pattern of chance distribution. The mere 
observation of motility and immotility is largelj’^ worthless and mislead- 
ing. It is quite clear that tests of this nature are not highly pathog- 
nomonic of any given disorder and accordingly in themselves provide 
an exceedingly questionable means of appraising sterility. 

METHODS AND TECHNIQUE 

Postcoital Examination. — Tests for the presence of spermatozoa in the cervical 
canal are made vdthin two to fifteen hours after coitus. Without the use of any 
antiseptic, the external os is thoroughly wiped off with a cotton pledget. Mucus is 
then removed from the cervical canal with a pair of long thumb forceps, transferred 
to a microscope slide and covered with a cover slip. It is then examined under a 
liigli dry lens and the number of cells and the ratio of motile cells per average high 
dry field recorded. Arbitrarily in this paper, we have classed as positive those tests 
in which the average field shows one or more active spermatozoa. 

Some question must necessarily arise as to the best method of obtaining intra- 
cervical mucus and also as to what constitutes the best criterion of a so-called posi- 
tive postcoital test. These factors appear to be based upon the opinions of various 
observers, and not upon statistical evidence. Therefore the question of the validity 
of methods and the criteria that are given here cannot well be answered until other 
methods and criteria have been analyzed. In the light of onr rather negative results, 
such a study would be of value. Although the time after coitus and the number of 
spermatozoa found have been recorded in all of our 175 postcoital examinations, the 
group of observations is too small to permit a minute breakdown of figures on the 
basis of numbers of spermatozoa found, degree of motility, and number of hours 
postcoitus, without producing groups so small as to make the entire analysis value- 
less. Further, there seems to be no published study by which standards may be 
fixed or by which our arbitrary methods and standards maj’ be checked. 

Semen Examination. — a. Obtaining sample; Usually withdrawal specimen ejacu- 
lated directly into a wide-mouthed bottle or jar, transported to office within two or 
three hours, and kept at approximately room temperature until delivered, 
b. Record of amount and character of seminal fluid. 
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c. Density of spermia in ejaculate. Method: To 0.5 c.c. of semen in a graduated 
cylinder, a 0.5 per cent cliloramine-T* solution is added to bring volume to 5 c.c., 
thus making a 1 : 10 dilution. Chloramine, by thinning the mucus, aids in effecting a 
more even distribution of the spermatozoa in the fluid. This suspension is transferred 
to the hemocytometer chamber with a dropper pipette, and five small squares are 
counted as in making a red blood count. The sum of the five squares is multiplied 
by 500 to obtain the number of spermatozoa per c. mm. or by 500,000 to obtain the 
number per c.c. If the count is less than 25,000 per c. mm., it is usually best to 
dilute the semen less or not at all and make a corresponding change in the calcula- 
tions. 

d. Motility in Vitro : Specimen kept at room temperature and observations made 
first within two or three hours after ejaculation and then once or twice daily until 
motility has ceased. Recordings are made with the fresh specimen in the following 
items : 

1. Ratio of cells motile 

2. Degree of motilit}' 

3. Duration of motility 

4. Presence of pus or other extraneous cellular material in semen • 

5. Presence of cytoplasmic extrusions, free, and attached to spermia 
For the purpose of this paper we are using only the initial ratio of motility. 

e. Morphology of Spermia: All specimens were stained by one of Williams’ 
staining methods,!! and the classification of sperm populations based on Williams 
sperm classifications.o, i 

We wish to express our appreciation to Dr. John Rock, Free Hospital for Women, 
Brookline, Mass., for many helpful suggestions and for the contribution of much 
clinical material used in the preparation of this paper. 
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EFFECT OP PROGESTERONE ON UTERINE CONTRACTIONS 
WiLLiAJi Bickers, M.D., Richmond, Va. 

(From the Department of Gynecology, Medical College of Virginia) 

I T ^¥AS long suspected, before actual proof became available, that the 
corpus luteum was an inhibitor of uterine contractions. This sus- 
picion arose from the observation that suppression of uterine contrac- 
tions paralleled the life of the corpus luteum.^ Sinee 1929 there has 
become available potent extracts of the corpus luteum, and more recently, 
the synthetic progesterone.' These discoveries were followed by a mass 
of animal experimentation. An exhaustive monograph describing the 
early changes in the uterus of the pregnant rabbit was published by 
Knaus.® The livid, flaccid uterus associated ivith pregnancy and the 
development of the corpus luteum were graphically described. That this 
flaecidity was the result of corpus luteum influence and not the preg- 
nancy directly was proved bj’- experiments with sterile coitus in the 
rabbit. Sterile coitus was shown to induce follicle rupture and corpus 
luteum development which was followed by the same uterine relaxation 
as that seen in pregnancy. A number of investigators have confirmed 
this observation.^ This has been described as the reaction of pseudo- 
pregnancy. 

By means of “in vivo” studies, using for the most part the artificially 
produced uteroabdominal fistula, the effect of corpus luteum extracts 
and sjmthetie progesterone have been studied.® These observations 
have been made on the rabbit and confirmed directly or indirectly by 
experiments on the eat, cow, and sow. Experiments on excised uterine 
muscle have been unsatisfactory because of the insolubility of the hor- 
mone. There is abundant evidence which no one could deny that proges- 
terone inhibits uterine contractions in certain animals. 

Several years ago Falls published the results of certain experiments 
on the human being, using the aqueous extract of corpus luteum.® An 
intrauterine balloon connected to a mercury “U” tube with a writing- 
point on one arm ivas used to record tlie contractions on a lomiograpli. 
Inhibition of uterine contractions within an amazingly short time was 
recorded. I have not been able to confirm this work. In fact, I have 
not been able to demonstrate any inliibitory action of progesterone on 
uterine contractions. It was to be expected that such a report, however, 
would be enthusiastically received by the profession for the treatment 
of conditions wherein there appears to be a hypercontractility of the 
myometrium. The results of extensive animal experimentation and un- 
confirmed work on the human being inspired a premature conclusion 
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that progesterone would be indicated in the treatment of dysmenorrhea 
and threatened abortion. So wddely accepted is this belief and so 
abundant the clinical reports that it seems well-nigh heresy to dispute 
it. However, the following experiments will speak for themselves. 

SYNOPSIS OP THIS STUDY 

A group of patients having a normal ovulatory menstrual cycle was 
selected for study. The pattern of motility during the follicular and 
corpus luteum phases was recorded before and after administration of 
progesterone. Uterine contractions in four cases of primary dysmenor- 
rhea and one with threatened abortion have been studied before and 
after progesterone. Three patients in the puerperium were subjected 
to the experiment and their contractions recorded before and after 
progesterone. 

TECHNICAL PROCEDURE* 

A tenaculum was used to stabilize the cervix. After passing a small 
dilator through the internal os, it was possible to insert a small condom 
balloon attached to a flexible metal catheter into the uterine cavity. 
The cannula was connected to a rubber tube which led to a mechanical 
ink recorder, so situated that its writing point recorded the contractions 
of the uterus on a revolving kymograph equipped with a timer. The 
balloon and cannula were sterile. The balloon was then distended wdtli 
sterile water until the pressure in the system was approximately 40 mm. 
of mercury. 

To study the effect of progesterone on uterine contractions, a treat- 
ment schedule had to he established. After much consideration it was 
decided to give 15 mg. subcutaneously daily for four days, taking the 
tracing just before the first injection and about one hour after the last 
injection. In this way certain individual variations in response might 
be compensated for and the effect of the drug demonstrated whether 
the latent period of activity he short or long. In a few cases tracings 
were taken at other times during treatment; but since these were in 
all cases the same as those taken after completion of therapy, they are 
not reported. Unfortunately, we are in ignorance as to how proges- 
terone is metabolized. Indeed, we do not even Imow hoiv it is eliminated 
from the body; because it is possible to recover from the urine only 
traces of pregnanediol after large doses of progesterone. 

EFFECT OF PROGESTERONE IN THE NORMAL CYCLE 

The pattern of uterine motility in the normal oimlatory cycle is now 
well established. ]My observations confirm those of previous inv^ti- 
gators in this respect." Uterine contractions during the follicular phase 
are characterized by low amplitude, high frequency, and considerable 
tonus. Several days folloiving ovulation the contractions assume an 

•The illustration of Instrument for this procedure was published in this JoUR^■AI' 
42 : 1024 , 1941 . 
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entirely new pattern. The amplitude of each contraction becomes higher, 
rate is markedly diminished, and the uterus becomes atonic as indicated 
by the contractions returning to a lower baseline (Fig. 1). This pat- 
tern of motility has been studied in a sufficient number of cases (18) 
to state unequivocally that it is the normal pattern of contractions in 
the ovulatory cycle. This shows that the effect of endogenous proges- 
terone is one to inhibit the rate, increase the amplitude, and diminish 
tonus. The hypertonic uterus of the follicular phase is the result of 
unopposed estrogen influence. From this group of patients, four were 
selected to study the effect of injected synthetic progesterone. Two of 
them were treated as already described during the follicular phase, and 
two during the corpus luteum phase. Tracings are shown, one of which 
Avas taken just before treatment was started and the other about one 
hour after completing therapy. Examination of the tracings will reveal 
no change in the nature of the contractions either in the foUicular or 
corpus luteum phase after the administration of progesterone (Fig. 1). 
No effect upon the rate, amplitude, or tonicity folloAving 60 mg. of 
progesterone could be demonstrated. 
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Pig. 1.- — Normal cycle; Small amplitude, high frequency, hypertonic contractions 
during the follicular phase not altered hy progesterone. High amplitude, low fre- 
quency, atonic contractions of the corpus luteum phase unaltered by progesterone. 


EFFECT OF PROGESTERONE IN PRIMARY DYSMENORRHEA 

Uterine contractions have been recorded in 15 patients Avith dysmenor- 
rhea. The pattern of motility in the cycles of these patients Avas the 
spue as in normal, nonpainful cycles except that the menstrual contrac- 
tions are superimposed upon a hypertonic uterus. It can be seen from 
the tracings that the contractions of dysmenorrhea, taken AA'hile the 
patient Avas menstruating and experiencing her pain, do not return to the 
baseline because of the hjqiertonicity of the uterus. Contrast this AAUth 
the atonic contractions during menstruation AAdiich aauII be described 
m a subsequent report. The tracings shoAvn Avere taken on these four pa- 
tients in tAA’o successwe cycles. Tracings Avere first taken AAuthout any 
therapy; and the foUoAAung month, taken on the same patient after 6*0 
mg. of progesterone. Careful examination of the tracings (Fig. 2) fails 
to reveal any change in the rate, amplitude, or degree of tonicity. None 
or the patients reported any relief of pain following the 60 mg. of 
progesterone. 

EFFECT OF PROGESTERONE ON THREATENED ABORTION 

A young AA-oman, aged 23 yeai's, Avas seen in consultation AA'hen she aaus 
• ipproxiniatoly three months pregnant. This was her first pregnancy. 
At the time of consultation she was hospitalized for pulmonai'y tubercu- 
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losis and was making satisfactory progress under collapse therapy. 
While the wisdom of therapeutic abortion was being considered by her 
physician, the patient began to have some vaginal bleeding. No attempt 
at treatment was instituted, because her physician felt that spontaneous 
abortion would be desirable. After several days of irregular bleeding, 
the patient began to have a few painful contractions. The cervix was 
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Fig. 2. — Primary dysmenorrhea; Tracings taken during menstruation, -while patient 
was suffering her -dj’smenorrhea, were unchanged by progesterone. 
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Pig. 3. — Threatened abortion ; Uterine contractions recorded in a patient who was 
spontaneously aborting at three months -were not affected by progesterone. 
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Fig. 4, — ^Puerperal contractions : The lower amplitude recorded after three days of 
progesterone therapy are physiologic and not the result of the hormone treatment. 

one-finger dilated and abortion tvas thought to be inevitable. The balloon 
was passed into the uterus and the contractions recorded. The patient 
was then given 25 mg. of progesterone and the contractions were again 
recorded. No inhiliition of the contractions could be demonstrated fol- 
lowing the progesterone. The patient aborted about four hours after 
the balloon ivas removed (Fig. 3). 

EFFECT OF PROGESTERONE ON THE POST-P^VRTUM UTERUS 

Uterine contractions during the puerperium have been recorded m 
three patients following the administration of progesterone. Several 
clinical reports have described the relief of afterpains, using this hor- 
mone. None of these three patients liad afterpains. The.y were all 
primiparas who had normal puerperiums. The first tracings were taken 
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on the first daj’’ post partum. Contractions occurred every four to^ six 
minutes and had a relatively high amplitude. Normally the contractions 
during the puerperium become progressivelj’’ smaller, until after the 
twelfth day no intrinsic motility of the uterus can be demonstrated. 
This pattern of diminishing motility has now been observed in seven 
patients and will form the basis for a subsequent report. This normal 
sequence of events makes it difficult to evaluate the effect of a hormone 
when treatment extends over a period of three days. Nevertheless, three 
patients were given 60 mg. of progesterone during the first four days of 
the puerperium and tracings were recorded before and after the treat- 
ment. The contractions at the completion of therapy on the fourth day 
show less amplitude than they did before treatment, but this cannot be 
attributed to progesterone influence. The tracing on one control ease, 
who received no treatment, is shown to indicate the normal amount of 
diminished motility which occurs. The diminished amplitude of con- 
tractions is a physiologic rather than a hormone effect (Pig. 4). 


CONCLUSIONS 

1. Uterine contractions before and after the administration of syn- 
thetic progesterone subcutaneously have been studied by means of an 
intrauterine balloon connected to a mechanical ink recorder which re- 
corded the contractions of the uterus on a kymograph. 

2. Synthetic progesterone has no effect upon uterine contractions in 
the normal ovulatory cycle, eitlier during the follicular or the corpus 
luteum phase. 

3. Synthetic progesterone has no effect upon the high amplitude, hy- 
pertonic contractions of primary dysmenorrhea. 

4. Synthetic progesterone has no effect upon the uterine contractions 
in threatened abortion. 

5. Synthetic progesterone has no effect upon the uterine contractions 
in the puerperium. 
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THE EXTRAGENITAL EFFECTS OF DIETHYLSTILBESTROL 


Norman R. Kretzschmar, M.S., M.D., and Allan C. Barnes, A.B., M.D., 

Ann Arbor, Mich. 

(From the University of Michigan, Department of Ohstetrics and Gynecology) 

R eview of the meRieal literature which has appeared since the in- 
troduction of diethylstilbestrol reveals a complete unanimity of 
opinion concerning the remarkable estrogenic effect of this and related 
chemical compounds. The evidence in this respect is entirely adequate, 
and stilbene drugs have universally proved to have a genital effect similar 
to that of the natural estrogens. To avoid further reduplication of 
data, therefore, this discussion concerns itself entirely with the extra- 
genital effects of diethylstilbestrol. During the past year the patients 
in this Clinic who have received diethylstilbestrol have been studied for 
possible effects of the drug on systems of the body other than the repro- 
ductive tract. 

MATERIAL AND DOSAGE 

A total of 100 women are included in this report. The group includes 
only patients who could he observed long enough to be helpful in this 
study. Thej'’ have been followed clinically for from two to twelve months 
and laboratory studies have been carried out at various intervals for as 
long as six months in some instances. All of the women had definite 
indication for the drug on the basis of clinical findings; no purely 
experimental patients are included. The doses used have been con- 
servative, and in general have been based on the rule: Administer 
the minimum dose required to produce sjouptomatie relief. Specifically 
the dosage instructions for the average menopausal patient are these: 
1 mg. a daj^ for one week, then 1 mg. every other day for two weeks; 
starting with the fourth week, one tablet or capsule (1 mg.) as seldom 
as is compatible with freedom from sjTnptoms. Such self reduction of 
dosage has resulted in a range from 1 mg. taken everj^ two to three days 
to one patient who is afforded complete relief on 0.5 mg. taken every 
other week end. For cyclic therapy, 1 mg. daily for the first half of the 
menstrual cycle is usually sufficient. In children, 0.1 mg. twice a day 
for ten days will bring the vaginal pH down to 3.6 or 4.0. These dose 
ranges are in marked contrast to those reported in connection witli the 
early “toxicity” studies of the drug and constitute, we believe, one of the 
factors responsible for the low incidence of unpleasant side effects in tins 
study. These doses are, however, adequate to produce satisfactory 
therapeutic results. 

GASTROINTESTINAL SYMPTOMS 

From 93 of the patients, reliable histories were obtained concerning 
gastrointestinal sjunptoms. The average duration of therapy for this 
group was thirteen weeks, the average dose during this period was 44 
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mg. Eight patients, or 8.6 per cent, complained of nausea. Only two 
of these 8 actually vomited during the course of treatment. In 4 
patients, the drug was discontinued. Two patients were “cured” by 
changing the type of tablet administered accompanied by reassurance. 
Tlie nausea in all the remaining eases subsided with reduction of dosage. 
An additional 11 patients complained of epigastric distress, but these 
were inconstant, temporary, and often associated with unusual dietary 
history. These all subsided without discontinuation of therapy. 

Nausea is the most frequently mentioned reaction in the diethylstil- 
bestrol literature. MorrelP has recently reviewed this subject and found 
gastrointestinal symptoms reported in from 0 to SO per cent of patients. 
The present report is not comparable to most of these series because 
of the difference in average dosage. While we used two forms of the 
drug (enteric coated and gelatin capsules), the incidence of nausea in 
our series was too small to permit of adequate comparison. Most of the 
patients took the medication at bedtime, often with a glass of milk. We 
feel that the effect of this compound on the gastrointestinal tract is 
minimal, and is entirely comparable with that encountered in other forms 
of chemotherapy. 

LIVER FUNCTION 

While none of the available liver function tests is completely satis- 
factory, the bromsulphalein test was felt to be as adequate as an 3 ^ for 
this studjL Liver function studies were done on 53 patients and 107 
bromsulphalein tests Avere carried out on these patients. A test was 
run on each patient before medication and again after treatment. The 
average time between tests was eight weeks, and the average dosage of 
diethylstilbestrol was slightty less than % mg. per day. The half hour 
serum retention of bromsulphalein Avas determined and anj'’ retention 
above 10 per cent Avas considered abnormal rather than 15 per cent 
Avhich is usually considered abnormal. Only 7 abnormal readings Avere 
encountered, and 5 of these occurred prior to administration of diethjd- 
stilliestrol. In tAAm patients, 15 per cent retention of the djm was found 
after therapj’- but in each of these there AAms greater retention before 
treatment aa^s instituted. In one of these the test Avas repeated again 
after an additional five AAmeks of medication, and there Avas onty 5 per 
cent retention of d^m. It is our opinion, therefore, that dieth.Adstilbestrol 
m tlierapeutie doses has no effect on liver function demonstrable bj^ this 
test. Other tests haAm been used,-'* and as j'et no clear-cut evidence has 
been found of anj* hepatotoxie effect of dietliA’lstilbestrol. 


BODY AA'^EIGHT 

Because tlie retention of AAmter has been said to occur after administra- 
tion of the e.strogcns, the AA'eights obtained on the patients at the time of 
I lie broinsutyhalein tests were compared. Considerable caution must 
1)0 exercised in evaluating this figure, since maiiA- patients AA'ere simul- 
taneouslA’ put on a general I'egimen AA-hieh often included changes in 
diet. Furthermore, tlie majoritA* of the postmenopausal patients re- 
ported a marked improvement in the sense of general AA'ell being and 
m appetite. The maximum gain (9 pounds in ten Aveelvs) occurred in 
.such a patient, and a total average AA'eight change in the entire group 
during treatment (an increase of 0.149 pounds) is probably not 
■Significant as an index of fluid imbalance. So far as can be told from 
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this series, it can be said that diethylstilbestrol showed no tendency 
to produce any marked water retention. 

RENAL SYSTEM 

Urinary sediments were examined microscopically in 42 of the above 
group of patients before and after treatment. No patient had any demon- 
strable change in the constituents of the urinary sediment following 
therapy. One patient showed a trace of albumin both before and after 
diethylstilbestrol ; no other patient showed albuminuria. In other words 
no deleterious effects on the renal system are reflected in the urinary 
studies. Other renal function and urinary studies which have been per- 
formed®’ ’’ agree with this observation. 

HEMATOPOIETIC SYSTEJI 

Eighty patients had complete blood studies before and after taking 
diethylstilbestrol. More than two-thirds of this group were menopausal 
patients; the average duration of therapy between laboratory studies 
was almost three months; the average total dose for this period was 46 
mg. A total of 171 blood counts were performed. 

The hemoglobin, red cell and white cell counts showed no significant 
or consistent changes. The average of each of tliese was slightly lower 
after therapy than before. This was within the limits of technipal 
accuracy, but may be a reflection of the increase in blood volume which 
is said to occur with the administration of estrogenic substances. 

One interesting observation which was made with respect to these 
blood constituents concerned the color index. Of the patients under 
40 years of age, the color index showed an increase in only 27 per cent 
of the cases. Among the patients over 40, largely the menopausal 
group, the color index showed a rise in 64 per cent of the cases. This 
would tend to confirm the suggestion made by HilP that a low color 
index is an integral part of the menopausal syndrome and can be cor- 
rected by endocrine therapy. Other references in the literature to this 
change cannot be found, but it is possible to calculate from the data 
presented by von Haam and his associates® that all 6 of their patients 
on whom blood studies were done showed an increase in the color index 
following the administration of diethylstilbestrol. Davis® also states 
■without commenting on the color index, that “in a small group of 
women with marked anemias of long standing, surprising improvement 
occurred after short intervals of diethylstilbestrol therapy.” 

Complete differential counts were performed on our group of patients. 
There were no marked shifts of white cell distribution or platelet count. 
The two most consistent and interesting findings were in respect to the 
monocytes and the eosinophiles. The monocyte count showed a rise ol 
2.7 per cent in 60 per cent of the patients. This relatwely minor 
change occurred with sufficient frequency to impress us. The eosin- 
ophiles also show'ed a minor but definite increase. Disregarding any 
change of only 1 per cent, 35 per cent of the patients shoived an in- 
crease of eosinophile count of about 3 per cent, on occasions rising as 
liigh as 8 per cent. There was no relationship between the occurrence ot 
this mild eosinophilia and the gastrointestinal sjuiiptoms. In the cases 
where it was possible to follow the patients, this change had disappearea 
inthin two weeks after discontinuing the drug which is approximamy 
the time required for reappearance of the menopausal symptoms. '* a 
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have no explanation for this mild and temporary eosinophilia, brit feel 
certain that it is connected in no way with any so-called toxic reactions. 

SUMMARY 

During the past year, 100 patients receiving diethylstiihestrol for 
therapeutic reasons have been carefulij^ observed and studied. All tests 
were controlled by performing them both before and after treatment. 
The observations reported relate to the elfects of this drug on s 3 '’stems 
other than the reproductive organs. In general these extragenital effects 
duplicate those that have been found with the natural estrogens, and 
while many of these observations are of interest and imdte further study, 
none of them can in any way be considered as representing toxic mani- 
festations of diethjdstilbestrol. 

This study has been aided by a grant from the Upjohn Chemical Company of 
Kalamazoo, Michigan. The authors are indebted to the Eli Lilly Company and 
to the Upjohn Companj^ for the diethylstiihestrol used in this study. 
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the causes and treatment of secondary 
DYSPAREUNIA 

Erle Henriksen, M.D., and Paula Horn, M.D., Los Angeles, Calif. 

(From the Department of Gynecology, University of Southern California) 

defined by the various medical dictionaries, the term “dys- 
pareunia’' is derived from the Greek word, meaning “badly 
mated, and indicates difficult or painful coitus. Unfortunate it is that 
tlie psychiatrist, the psyehosomatist, the psychologist, tlie gynecologist 
and the sociologist has each interpreted the term according to his own 
limited specialty. This terminologic discordancy iias done nnich to 
letaid tlic clinical study of the .subject of dysparcunia, relegating it 
lo tlie filc.s of minor problems. Certainly no symptom wliieli can so 
easily and completely derange the emotional, marital, and physiologic 
hoim.ilcy of the patient can be considered of minor concern. Xotwith- 
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standing the paucity of articles in the literature, the perfunctory para- 
graphs in most of the textbooks, and the apathy of the medical profes- 
sion, the symptom of dyspareunia is of major importance to the woman 
so afflicted. The present-day confusion is directly referable to two fac- 
tors: First, Kisch’s intei’pretation of d 3 ’^spareunia as an “absence of 
voluptuous sensations,” and second, the pernicious practice of adding 
new terms, new definitions, and new interpretations without particular 
reason. 

Common usage has established dj'^spareunia as meaning the association 
of pain with coitus, and it is so interpreted in this article. We have 
appended the term secondaiT to designate the type in which de- 
monstrable pathology constitutes the undertying cause of the symptom. 
We appreciate that dyspareunia can and does occur in the absence of 
indubitable pathologj'-, and to this group of cases the term primary 
dyspareunia is applicable. That primaiy dj^spareunia can be entirely 
psychical in origin cannot lie denied, but it is our opinion that a thorough 
investigation will, in the majority of instances, reveal the presence of 
seeondarj'- somatic factors. The oft repeated statement that physical 
causes cannot be established in over 50 per cent of otherwise normal 
individuals is not in agreement wdth our experience. 

Dickinson aptly stated the basis for the difficulty in correctly pre- 
senting a statistical study of the subject, when he said that “the surgeon 
thinks of difficult coitus in terms of a knife passed through the muscles 
in spasm; the psychiatrist thinks of d.yspareunia as a mental knot to 
be disentangled bj^ analj'sis ; the gynecologist who is tired of patching, 
poor and late patching, begins to think in terms of prevention through 
routine premarital examination and instruction.” Our own concepts 
may be influenced by the fact that our material is basically g.vnepathie. 

The almost universal tendency to disregard or to minimize the com- 
plaint of dj^spareunia reflects the liesitancj’' of the profession to view 
realisticalty subjects which are not Avell understood. The allegation that 
the patient is affronted bj^ queries as to her sex life is not well grounded. 
Eare is the patient who hesitates to answer questions regarding her wel- 
fare, when these questions are carefulty worded and intelligently pi’e- 
sented. The claim that the complaint of d^'spareunia is infrequent is 
an admission that the subject has been entirelj' disregarded in the taking 
of liistories. The old adage, “seek and j-e shall find,” is especially 
applicable to this complaint. Manj' of the patients endure the discom- 
fort or actual pain for .vears, finalty presenting themselves with an 
arraj^ of sjTnptoms, so disconnected and bizarre, that the separation of 
the fact from the fancj^ strains the diagnostic acuity of the investigator. 
It is difficult to evaluate the signs and sjTnptoms ascribable to dys- 
pareunia, as thej- are so often beclouded bj' ps^’chie and physiologic 
factors. The major part played bj* dj'spareunia in cases of long stand- 
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ing ]iia3^ be completely “blaeked-oiit” by the miiltiplieity of secondary 
complaints. Uniformly good results can be attained in the treatment of 
these symptoms only through a comprehensive attempt to uncover the 
cause or causes. It must be admitted that the removal or correction of 
the causes will not necessarily be followed by success in therapy. In 
the background of all of these eases there is probably a psychic factor, 
the importance of which is unpredictable. That gastrointestinal and 
pelvic symptoms, frequently resulting in unnecessary medical and 
surgical proeedui’es, are serious sequelae, is a lamentable fact, explained 
by our almost complete disregard of the important relationship of the 
emotional and the physiologic activities of the body. 



The material herein presented represents a cross section of the so- 
called sociologic levels, with no attempt to index them according to so- 
cial status. Though miscellaneous social and cnvij-onmental fnctovs ap- 
i'car more frequent in certain groups, the overlapjiing of factoi’s is so 
!milti})le as not to permit satisfactory classification. Grouping by age 
IS also impractical. However, for clarity and convenience, our material 
has been arranged according to major factoi-s. conceding that a .sharp 
segregation of the strictly pathologic from the irulv psvehogenic is im- 
possildc. 
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In Figs. 1 and 2 the demonstrable factors encountered in this stud}^ 
have been diagraminatieallj^ presented. Tlic more common causes will 
fall into either the anatomic, the inflammatory, the neoplastic, the sur- 
gical, or the miscellaneous group, and no attempt will be made to dis- 
cuss aU of the factors. 



Fig. 2. — Causes of seconilarj- Uyspareunia. 


ANATOJIIC GROUP 

1. Malposition of the urethral meatus exposing it to coital trauma 
must be treated liy instruction in coital postural technique. 

2. Congenital vaginal septa, vaginal bands and scars, and rigid un 
elastic h^unens require graduated dilatations with or without plas m 
surgical procedures. The routine incision or excision of the hjunen is 
frowned upon and should be replaced by careful premarital examina- 
tion and adequate instruction. Some patients trace the onset of sexua 
difficulties to the premarital surgical incision of the hymen. 
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3. Absence of tlic vagina, tliough not a cause of dyspareunia, deserves 
mention because of its importance to the welfare of the patient. The 
success of plastic operations necessary to construct a functioual vagina 
is dependent on two factors : First, the judicious selection of the sur- 
gical procedure best adapted to the individual, bearing in mind that 
there is no routine procedure in this tjqie of surgery. Second, the care- 
ful evaluation of the social, environmental, and psychical factors so fre- 
quently disregarded by the surgical enthusiast. 

4. “Married Virgins.” In this group we place those pathetic women, 
who, notwithstanding years of married life, still have an unpenetrated 
hymen. It is this group that best demonstrates the need of proper pre- 
marital instruction and examination. The always present psychogenic 
disturbances make the successful treatment of these cases most unsatis- 
factory. Simple excision of the thickened hjnnen, belated instructions, 
and proper dilatation of the introitus must be accompanied with ade- 
quate psychotherapj’’. Complete cures, in this type of case, are infre- 
quent, regardless of the thoroughness of the therapy. 

5. Anatomic disproportion of the genital apparatus is surprisingly 
uncommon. These eases usually respond to complete explanation of 
the problem m the presence of both partners. Graduated dilatation and/ 
or surgical procedures to enlarge the introitus may be indicated in the 
occasional instance. 

INFLAMHATORY GROUP 

1. Vulva . — Dermatologic diseases of the vulva manifest the same 
characteristics as they do in other portions of the body. These skin 
lesions may be so located as to cause dyspareunia and those of long 
standing may result in an incapacitating atresia of the introitus. The 
cure ndll Ido effected l^y appropriate treatment of the skin lesions. Skin 
changes appearing in the senium, viz., the various forms of leucoplalda- 
like lesions, may also cause atretic clianges in the vaginal introitus. 
Tliough some skin lesions of the postmenopausal type maj’" frequently 
respond to hormonal therapy, the true leucoplakic lesions usually re- 
quire a surgical removal of the affected parts. A correctly performed 
radical vulvectomy should leave a physiologically adequate introitus. 

iMention may be made of the gland of Bartholin in order to stress at 
least one point in the treatment of Bartholinitis. AVe permit several 
exacerbations of the involved gland before resorting to surgical incision, 
since it is our experience that many of these infected glands will subside 
completely following adequate drainage. The excision of the gland from 
the mucosal side may result in a painful scar. 

2. The Urethra . — The pre.scncc of an urethral polyp or caruncle does 
not. predicate their importance as a eau.se of dyspareunia. A careful 
digital examination of the urethra, especially of the posterior portion, 
i.s of much importance. The chronically indurated posterior urethra 
responds readily to careful dilatations of the urethra, followed by the 
topical application of an appropriate antiseptic. The indLseriminate de- 
-sfrnction of the paraurethral duets with the actual cautery may result 
in painful periurethral absce.sscs. Better results can be obtained in some 
uistancos by first stripping the paraurethral ducts over an urethral 
sound, followed by a thorough lavage of the duct. For this latter pro- 
eeclure a lacrimal duct needle is indispensable. 
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3. The Ureter . — Dysparemiia is commonly associated with pathologic 
changes in the nreter, be they inflammatory or structural in origin. The 
patient usually complains of bladder disturbances appearing at variable 
intervals following the sex act. One of our patients stated that she 
experienced severe d 3 ’’suria, with increased urinary frequency, eigiiteen 
to twenty-four hours after coitus. The routine attempt to palpate the 
pelvic ureters is a valuable adjunct in gynecologic examination which 
is frequently disregarded. Routine cystoscopie and ureteral studies, 
however, are not indicated in the study of dyspareunia. 

4. The Vagina. — Vaginitis, as a cause of dyspareunia, has become 
more common within the past decade. The increasing recognition of 
vaginal irritations associated with the iiresence of trichomonas vaginalis 
and the various species of the monilia tjqie of fungi has been amazing. 
It is unfortunate for these patients that there is no universal form of 
therapy. It is our impression that other causative factors besides the 
triehomonads must be found before we fully understand how to treat 
this form of vaginitis. A carefully followed regime of diet, rest, per- 
sonal hygiene, and exercise may often give relief when the advocated 
trichomonadieides fail. 


Vaginitis secondary to a pathologic cervix or associated with tlie re- 
gressive and inflammatory changes of the senium readily responds to 
appropriate treatment. Traumatic lesions following iihproperly fitted 
contraceptive devices or supportive pessaries also occur, as do changes 
in the mucosa following the use of irritating chemical contraceptives 
or douches. We have been impressed with the many cases of so-called 
nonspecific lesions of the vagina that clear up following .the withdrawal 
of all forms of therapy. 

5. The Cervix . — Because of the poor nerve supply, lesions of the cervix 
are seldom the direct cause of dyspareunia. However, the supravaginal 
portion of the cervix is intimately connected with the base of the blad- 
der and the lymphatic drainage from an infected cervix frequently 
produces the so-called aseptic and painful cystitis, with its syndrome of 
sjnnptoms. The involved cervical lymphatics passing tlirough tlie broad 
ligaments and along the uterosacral ligaments can account for the type 
of d.vspareunia associated with deep penetration. Adequate dilatation 
of tlie cervical canal with proper cauterization is often followed by 
complete relief. Apparently there is no direct relation between the de- 
gi’ee of visible cervical involvement and the amount of discomfort ex- 
perienced by the patient. 


6. The Parametrium . — Though a parametritis, secondary to gonoi- 
rheal infection of the cervix, is common, the importance of the post- 
abortal type of infection must also be considered. Cauterization oi 
the cervix is interdicted under such conditions and conservative therap;' 
offers the best results. The role of inflammatory lesions of the peine 
adnexa is difficult to evaluate. The acute processes are always^ associ- 
ated with dyspareunia. The amount of discomfort in the chronic cases 
is usually dependent upon the degree of fixation of the pelvic structures. 
However, it is not uncommon to find minimal pelvic inflammatoiy lesions 
producing incapacitating snnptoms, and it is in these cases that othei 
factors, such as a low threshold of pain or psychic reactions, must he 
searched for. Thus the degree of tissue involvement does not neeessaril}^ 
predicate the severity of the sjTnptoms. 
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NEOPLASTIC GROUP 

Tumors of the vulva or vagina are relatively infrequent, except during 
the senile epoch. Hypertrophic granulomatous lesions may require 
radical surgical procedures, though in some instances the tissue destruc- 
tion and the landmark distortion rule out any attempt at reconstruction. 
In several of our eases the vaginal vault has been entirely occluded by 
condylomatous growths of a benign character. 

Tumors of the uterus are seldom associated vuth dyspareunia unless 
an intraligamentous nodule fixes the pelvic floor or a nodule becomes 
impacted in the cul-de-sac. Tumor masses large enough to distort pelvic 
landmarks may push the ovaries into the cul-de-sac where they are 
.sidijected to coital trauma. Mechanical obstruction by the tumor on 
the vascular bed of the pelvis ma.y result in a painful chronic pehde 
congestion or pehnc varicosities. The latter may occur in otherwise 
normal pelves and is not uncommon, especiallj’' in young women, who are 
on their feet all day. 

The importance of cystic and solid tumors of the ovary depends on, 
first, their location in relation to the vaginal forniees and, second, tlie 
presence of adhesions between the tumor mass and the parietal perito- 
neum. 

Pelvic endometriosis is one of the common causes of dyspareunia. A 
helpful differential point of diagnostic importance is that the pain is 
only affected by deep penetration and tends to radiate to the sacral 
area and dovoi the legs. This s\nidrome is also common in the presence 
of indurated uterosacral ligaments secondary to an infected cervix. 
Endometriosis of the rectovaginal septum, the peritoneal surfaces of 
tlie eul-de-sae, the ovaries, and the uterosacral ligaments tends to pro- 
duce irritating scars Avith resultant painful adhesions. Treatment is 
dependent upon the severity of the symptoms, the age of the patient, 
and the location and degree of tissue involvement. The routine employ- 
ment of roentgen ray or surgical ca.stration by tissue ablation is not, 
considered a judicious procedure. 

SURGICAL GROUl' 

Tliis is by far the large.st group and the underlying factors are legion. 
Paradoxically, a relaxed vaginal introitus may be the cause of a dys- 
parcunia as severe as that experienced Avith an introitus that is too 
small. The discomfort in the pre.senec of A-aginal relaxation usually 
arises from a displacement of the pelvic structures, exposing the bladder 
to mechanical trauma. Why many surgeons give no thought to the 
sexual life of Avomen in the third phase of life is difficult to understand 
and reflects a total lack of intere.st in the normal physiologic actiA'itics 
of the Avoman. This thought le.ssness is the cause of much unhappiness, 
both mentally and physically. 

The most serious surgical transgre.ssion in the performance of plastic 
procedures on the vulva and A'agina is the Avholly unjustifiable one of 
•some operatoi*s to apply certain routine operations to all patients. This 
Avill inevitably result in many failures, rogardle.ss of Avhat inaA- be the 
perfect technique of the surgeon. No .single plan of surgery has yet 
been dcA’ised Avhich is equally ai>plicable to all casas. 

Because of their basic importance, certain points in the oj)oratiA-e 
teehni(iue for the correction of A'aginal and i)elvic tloor relaxations de- 
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serve reiteration. The iinanatomie practice of trying to approximate 
the levator muscles in the midline, by placing the sutures too deeply, is 
commonly accompanied by a thick painful transverse band of scar tis- 
sue. A more desirable method is the restoration of the levator relation- 
ship by the proper approximation of the levator fascia. This technique 
achieves adequate support with minimal sear formation. Of equal im- 
portance is the selection of suture material, realizing that a correctly 
performed operation does not require the heavj?- sutures so commonly 
used in the past. The indiscriminate sacrifice of tissue results in an 
inelastic vaginal introitus that may interdict normal sex life. The 
tendency of man 3 '- to suture the orifice too sniigty intimates an in- 
feriority complex on the operator’s part. The successful repair of the 
vaginal introitus is judged not alone b.v its cosmetic appearance, hut 
by whether or not a phj^siologie norm is obtained. 

At the present there is a rapidlj'’ growing wave of therapeutic en- 
thusiasm for routine immediate post-partum repair of the cervix, the 
perineum, and whatever other portion of the birth canal is exposed 
sufficiently for the introduction of a suture. It is true that there are 
specific indications for the immediate repair of birth canal injuries, hut 
routine “trimming and suturing” should be discouraged. Such plastic 
procedures demand a training usualty limited to the specialist and are 
not for the occasional operator. This widespread application of the re- 
pair can be traced to the numerous reports tending to simplify the 
technique, hlaiw of the authors forget that what seems a simple and 
safe procedure in their hands is fraught with danger in the hands of the 
inexperienced. The second criticism of man^^ of these reports is their 
almost blatant disregard of a critical follow-up of the patients. Another 
unfortunate practice in obstetrics is the tendencL^ to consider episiotomy 
as a procedure that should be routinely employed. Our study reveals 
that even in the hands of the experienced, the episiotomy may have 
painful sequelae, and d.yspareunia is surprisingly common. The point 
of tenderness in these cases tends to localize just ivithin the hjonenal 
ridge. The treatment of these complications is not a resort to better 
postnatal surgical methods, but a full appreciation of the fallacj^ of ad- 
vocating routine procedures regardless of indications. When a i-ontine 
procedure is advocated, the advocator admits, in most instances, that 
he has lost the art of adaption. 


The Cervix . — A too radical amputation or repair of the portio vag- 
inalis of the cervix, with the resultant extension of the scars into the 
vaginal fornices, is commonly associated with dj^spareunia. The pendu- 
lum is now on its return swing, and once more manj’’ clinics are advocat- 
ing routine panh3"Sterectom.y, because of the danger of the subsequent 
development of cancer. It is true that the panhj’^sterectomj’- removes the 
potential danger of malignant changes in the cervical stump, but the 
exceeding^ low incidence of primary stump cancer casts doubt on the 
validity’- of this sjdlogism. The careful preoperative examination and 
treatment of the cervix will do much to lower the incidence of cancel’ or 


the stump. In a series of 37 women, seen ten or more 3 "ears following 
total h.ysterectoin^" for uncomplicated m.vomatous changes in the uterus, 
32 women complained of d\'spareunia. Twcnl^'-three of the patients 
.stated that the discomfort was .so marked as to make the sex act impos- 
sible. Careful examination disclosed shortened and immobilized v a- 
ginas, narrowing and scarring of the vaginal vaults, and/or senile 
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changes of the vaginal mucosa. In the hands of the experienced pelvic 
surgeon, the uncomplicated total liystcrcctomy does not shorten the 
vaginal vault, hut the actual measurements of the vaginal vault of 
patients operated upon hy many different surgeons, revealed an average 
shortening of 2 cm. Of 41 women, studied ten years or more following 
supravaginal hysterectomy for uncomplicated tumors of the uterus, only 
13 complained of dyspareunia. Total hj'^sterectomy does have its im- 
portant place, but this procedure should not become a routine, and 
the cases should be selected. 

The Corpus . — The inept selection of the proper surgical procedure 
for suspension of the uterus may terminate in a syndrome of symptoms 
more serious than those complaints for wdiieh the surgery is performed. 
Here again, the pernicious attempt to apply a single plan of surgery 
to all types of eases inevitably ends in many bad results. Pertinent 
observations in the treatment of uterine malpositions are, first, that the 
uterus in retroposition is not neeessarilj’' the cause of the patient’s com- 
plaints, even though the presence of a pessary has brought relief. Sec- 
ond, an enlarged corpus w-ith evidence of chronic congestion may cause 
more disturbance to the pelvic floor when brought forward than -when it 
lay in the cul-de-sac of Douglas. It is not rare to see patients who date 
the onset of many complaints from a surgical suspension of the uterus 
for the attempted relief of multiple pelvic symptoms. Retroposition of 
the uterus, per se, rarely causes dyspareunia. Fortunately the operation 
for the correction of malpositions of the uterus is taking its proper place 
with the once favorite operation of suspending the kidneys. 

JIISCELLANEOUS GROUP 

Fissures and fistiilae-in-ano, hemorrhoids, and perirectal abscesses, 
though not often considered as possible factors in the cause of dys- 
pareunia, have been found in several cases. Into the miscellaneous group 
must also be placed the individual in wdiom nothing can be demonstrated 
by digital examination and. in many instances, surgical exploration. 
These patients complain of pelvic discomfort and actual pain can be 
elicited by pressure on the cervix, the broad ligaments and the utero- 
saeral ligaments. We have applied the term “pelvic causalgia” to this 
group and in a limited number have seen complete relief with resection 
of the superior hypogastric plexus. Howmver, Ave do not of course ad- 
vocate this procedure as a routine form of therapy. 

Rare is the woman who will admit that her partner is responsible for 
her dyspareunia, though it is true that it takes two to produce the sjunp- 
tom. Though carelessness, awdvwardness, and other such faults on the 
part of the male are frequent factors, the patients almost routinely 
deny their importance. 

CONCLUSIONS 

Prom the gynecologic standpoint the largest percentage of cases fol- 
low surgical procedures. A review^ of the various causes brings out 
the striking fact that a tendency to apply routine methods, Avith little 
attention to the physiologic importance of the parts involved, is the out- 
standing cause. Surgical enthusiasm should be tempered by careful 
' and intelligent evaluation of each case and not by the stubborn desire 
of the operator to cling to one surgical procedure. Though we agree 



680 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


with Dicldusoii that premarital examination and instruction are of great 
importance, we feel that lietter end results can be obtained by a wide- 
spread education of the medical profession. 

Hidden away in every ease are intangible factors such as fatigue, 
social and environmental disturbances, and general constitutional man- 
ifestations that can be brought to light only through intelligent study by 
the physician. Throughout this group of eases, regardless of the under- 
lying pathology, runs a pyschic current, so variable that without ade- 
quate psychiatric studs'- its true importance cannot be evaluated. 
Though the demonstrable pathologj'- or the structural defect can be 
removed or corrected, of equal import is the ability of the patient to 
readjust herself. The realization that a phj'sical examination is of 
limited value without an attempt to determine the absence or the pres- 
ence of the intangible factors will do much to minimize the medical and 
surgical failures. In all instances the personality of the patient should 
be studied. It is admitted that the various specialties tend to limit 
their diagnostic interpretations and therapeutic procedures within the 
. scope of their own field, and this applies likewise to the treatment of 
dyspareunia. However, even with an admitted bias, we feel that the 
majority of these cases reveal definite pathology or structural defects, 
as the original basis of the complaint. 

The treatment of dyspareunia is dependent on the identification of 
the causes and the removal or correction of these causes, be they physical 
or psychical in origin. To ari’ive at the correct interpretation presup- 
poses thorough study of the personality, the environment, the severity 
and duration of the symptoms, as Avell as the patient’s attitude toward 
lioth the complaint and her husband. 

SUMMARY 

1. The confusion in the study of dyspareunia results directly fi'om 
a terminologic discordancy and the widespread ajiathy of the medical 
profession toward this problem. 

2. The causes of secondary dj'spareunia are grouped according to the 
major underlying factors, into anatomic, inflammatorjq neoplastic, 
surgical, and miscellaneous groups. 

3. The correct treatment is dependent upon the identification of the 
underlying cause and the proper evaluation of the so-called intangible 
factors. 

4. Though pathologic changes or structural defects can be demon- 
strated in most instances, full cognizance must be taken of the psj'clnc 
factor. 

5. The importance of prevention therapy is overlooked. Not onlj • 
are premarital examination and instruction valuable, but a fuller ap- 
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preciatiou by the physician of the need of a discriminatory selection 
of types of treatment is sorely needed. 

6. From the gynecologic point, the most frequent single cause of 
dyspareunia is the attempt to apply routine surgical methods without 
individualizing indications. 
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INFECTIOUS LESIONS ABOUT THE EXTERNAL GENITALS* 
With Speclvl Emphasis Upon the Diagnosis 
Mortimer D. Speiser, M.D., F.A.C.S., New York, N, Y, 

(From the Ohstetrical and Gynecological Service of Bellevue Hospital, 

Third Surgical Division, New York University) 

I NFECTIOUS lesions about the external genitals of the female offer 
a particidarly intriguing problem, since the same etiologie factor 
may produce variable lesions, and different etiologie factors may pro- 
duce similar lesions. Several infections likewise may coexist. A close 
similarity in nomenclature helps further to becloud an already con- 
fused situation. 

INCIDENCE 

Because the admission of patients with vulvar infections to the gyne- 
cologic and dermatologic services of Bellevue Hospital is left entirely 
to the discretion of the admitting physician, the incidence of the vari- 
ous diseases is considered for each department individually (Table I). 
While the general incidence of syphilis on the gynecologic service is 
4.7 per cent, patients with primai-y lesions about the external genitals 
have been observed in 1.4 per 1,000 admissions, and secondaiy lesions 
about the genitals in 0.9 per 1,000 admissions. The incidence of this 
latter condition is admittedly small because most patients with obvious 
secondary syphilis are admitted to the dermatologic service. ' Tertiary 
lesions have not been observed during the last five years. The appar- 
ently high incidence of lymphogranuloma has been somewhat suipris- 
ing, wi th 5.2 per thousand admissions. Graee’^ reports an apparent in- 

ber*^*1941^ invitation, at a meeting of the New York Obstetrical Society on Decern- 
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crease of this disease in this locality. Granuloma inguinale has been 
observed in 0.4 per 1,000 admissions, chancroids in 0.8, condylomata 
acuminata in 2, and Bartholin abscess in 30.6 per 1,000 admitted 
patients. 

Table I. Incidence op Disease, Bellevue Hospital Series 


GYNECOLOGY . DERMATOLOGY — FEMALES 

Black admissions 41.9% Black admissions 62.3% 

White admissions 58.1% White admissions 37.7%. 


General incidence of syphilis 4.7% General incidence of syphilis 48.0% 



Primary 1.4 per 1,000 admissions 
Genital lesions only 

11 per 1,000 admissions 

Mostlj' genital lesions 


Secondary 0.9 per 1,000 admissions 
Genital with or without extra- 
genital lesions 

269 per 1,000 admissions 
Extragenital, mostly with 
genital lesions 

i 

s 

Comiined primary and secondary 

39 per 1,000 admissions 

Lymphogranuloma 

5.2 per 1,000 admissions 

34.4 per 1,000 admissions 

Granuloma inguinale 

0.4 per 1,000 admissions 

6.9 per 1,000 admissions 

Chancroid 

0.8 per 1,000 admissions 

9.1 per 1,000 admissions 

Condylomata acuminata 

2.0 per 1,000 admissions 


Bartholin abscess 

30.6 per 1,000 admissions 



On the dermatologic service at Bellevue Hospital, the incidence of 
syphilis in female patients is 48 per cent. Primary syiihilitic wilvar 
lesions were encountered in 11 per 1,000 female admissions and second- 
ary manifestations in 269 per 1,000. The largest number of these pa- 
tients had both generalized and genital evidences of the disease. Lym- 
phogranuloma occurred in 34.4 per 1,000, granuloma inguinale in 6.9 
per 1,000, and chancroid in 9.1 per 1,000, one-half of these latter ease.s 
presenting only a Duerey infected inguinal bubo. 


Table II. Reported Cases of Venereal Dlseases, Health Department 
Females, all ages; New York City, 1940 


TOTAL RE- 

primary 

.secondary 


ported cases 

LESIONS 

LESIONS 

Syphilis 


264 

777 

Ljunphogranuloma 




Granuloma inguinale 




Duerey infection 




Gonorrhea 



— — 


An impression of the prevalence of these diseases in New 1 oiL Cdi 
may be obtained from a survey by the Department of Health (Ta ) c 
II). During 1940 there were 13,780 reported cases of syphilis oceuning 
in females of all ages. There Avere 264 primary lesions, most of .A\inc i 
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ivere on the genitals, and 7-77 secondary lesions, many Avith genital 
manifestations. During the same period there ivere 75 cases of lympho- 
granuloma reported, 15' of granuloma inguinale, 8 of Ducrey infection, 
and 3,888 of gonorrhea. 

GONORRHEA 

The characteristic picture of acute or chronic vulvoAmginitis of child- 
hood is too well knoAvn to necessitate its further description. In the 
adult, however, skin manifestations about the genitals are not the rule 
and secondary involvement, notably a dermatitis, is the result of irri- 
tating discharges and lack of cleanliness. These skin findings Avhen 
present either in the child or adult otfer no pathognomonic criteria 
for diagnosis, since nonsiieeific infections may cause a similar clinical 
picture. Thus the presence of a foreign bodj’^ in the vagina, irritating 
urine, lack of cleanliness, and intestinal parasites, as well as the vul- 
vitis arising with acute exanthemas, recjuirc differentiation in the child; 
while monilia and trichomonad infections, as well as other instances of 
simple vulvitis, must be considered in the adult. An infrequently en- 
countered inguinal bubo due to the gonococcus has been described by 
Greenblatt and associate.^ Usually unilateral this bubo resembles the 
chancroidal infection. It goes on to suppuration and the aspirated pus 
I’eveals occasional gram-negative intracellular diplococci. The presence 
of the gonococcus was further confirmed by culture and biochemical 
tests. 

SYPHILIS 


The incubation period may vary from three to four weeks frequently 
but by no means is it always folloived by an observed primary lesion. 
This disease with its protean manifestations may produce a genital 
primary lesion which abides by no rule, varying from a simple small 
erosion to the characteristic hard chancre. The chancre ivhile usually 
single may oecasionalfy be inultiple. As observed in this study, the 
following sites are given in their decreasing order of frequency: foui'- 
chette, labia majora, labia minora, urethra, perineum, Amgina, thigh, 
and mons veneris. 

Chmicres of the fourehette ax'e usually single and diamond or irreg- 
nlar in shape. They are most often of the erosive type, being rather 
superficial ivith a yelloivish or gi'ayish red surface. Induration of the 
base is most often lacking. The borders while being sharply demar- 
cated, are not undermined, being on a level with the surrounding skin. 
The patient will often ascribe this lesion to traumatism resulting from 
forcible coitus. The typical hard indurated chancre is less frequently 
found here. 


On the labia majora, the erosive type of chancre is the most common. 
It is usually round or oAml, generally single, but may be multiple Avith 
a finely demarcated border Avhich is not raised and the base is most 
frequently not indurated. Its surface is reddish like raAV meat, reddish 
broAvn, or less often grayish. Chancres are usually painless. The ulcer- 
atiA'e chancre of the labia majora is the typical hard chancre Avith its 
round or oA'al ulceration, AA'^ell-defined border Avhich maj^ be raised and 
an excavated indurated liase Avhich may be covered Avith a gra^dsh 
membrane or tenacious Avash leather slough. At other times the base 
IS raAV ham colored. The least common A'ariety is the papular chancre. 
It is a red, raised, flat plateau-like papule Avhich differs from the sec- 
ondary manifestations, in that the papular chancre is usually singular 
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and has an indurated base. Edematous -induration in adjacent tissue 
may be observed Avith either type of chancre more frequently, bou^ever, 
Avith the ulcerative type. Inguinal adenopathy, the “satellite bubo,” 
is very often but not universally found Avith primary .syphilitic lesions 
about the external genitals, but AA^hen it does occur it is characteristic, 
in that it is painless, bilateral Avith discrete nodes, rubliery in con- 
sistency, and devoid of any acute inflammatory reaction unless there is 
an associated mixed infection. 

Labia minora chancres are most frequently characterized by an in- 
durated base Avith edematous induration of the loose connective tissues 
of the labia adjacent to the chancre. 

Chancres of the urethra and clitoris are most often of the ulcerative 


type Avith the distinct hard chancre characteristics. Intraurethral 
chancres may produce a serous or blood-stained discharge, thereby 
differing from the discharge produced by a gonorrheal urethritis AA'hich 
is purulent. 

One must ever be mindful of the possibility of a syphilitic infection 
Avhen lesions appear upon the female external genitals, since there is 
such a variation in the appearance of the primary lesion. Therefore 
dark-field studies should be made on all genital lesions. The Sjnro- 
chaeta pallida, Avith its spirals of marked brilliancy and regularity as 
AA^ell as its characteristic sIoav motion ahvays maintaining its tight tAvist, 
differentiate it from the Spirochaeta rcfringens and the Trcponma 
genitalis. The former is less rigid and less brilliant, the latter smaller, 
less brilliant, more irregular and more translucent than the Spirochaeia 
pallida. This dark-field procedure has its greatest diagnostic value 
during the first feAv Aveeks of the chancre Avhen serologic tests are still 


negative. Subsequently the reA-'erse is true. 

The secondary manifestations of sjqjhilis fortunately offer less diffi- 
culty in diagnosis. The condylomata lata or flat Avarts are raised 
plateau-like papules Avith a moist surface ahvays SAvarming Avith spiro- 
chetes. They are multiple and Amriable in size, being usually cb’screfc 
but sometimes confluent. The surface instead of being flat may be 
dimpled and its grayish color is due to surface dead epithelium. As 
this is rubbed off the color becomes more pinkish to coppery red. After 
a short time pai'tieularly in the absence of compression, these plateau- 
like surfaces may become rounded and nodular. One should look for 
associated generalized adenopathy as Avell as other secondary skin and 
mucous membrane manifestations. The re.sults of serologic tests are 


noAv consistently strongly positiAm. 

Tertiary gummatous lesions about tlic genitals arc infrequently found 
and may be mistaken for carcinoma. 


CONDYLOMATA ACUMINATA 

Common usage of the term condylomas for both the flat and pointed 
A'arieties may cause some confusion. Condylomata acuminata sliou ( 
ordinarily offer no difficulty in diagnosis. These discrete papillomatous 
groAvths occur about the genitals, probably due to a A’iriis infection 
associated Avith discharge and moisture. "When smaU or moderate ni 
size they appear as pedunculated fir treelike projections. They 
times groAv into larger papillomatous masses the size of a clenched nst o^ 
a fetal head. The ]iedicle persists but groAvs much Avider, and the sin 
face may lose its thorny character, becoming more caulifloAver-like m ap- 
pearance. The occasional difficulty in diagnosis may be encounteiei 
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where both types of coiidylomata exist, the initial lesion being the lata 
with a superimposed acuminata. Where the mixed type is present, dark- 
field examinations, even though repeated, may not always yield the 
Sinrochaeta paJUda. However, at this time results of serologic tests are 
strongly positive. Last, the larger eondylomata acuminata must be 
differentiated from an everting carcinoma. In the latter instance, ulcera- 
tion, friability, and necrosis of tissue with bleeding arc extremely sug- 
gestive and biopsy yields a distinct picture of malignancy. 

CHANCROID (soft CHANCRE, ULCUS MOLLE) 

After a three- to eight-day inenbation period, infection with the 
Ducrey bacillus causes either a single or more frequently multiple 
ulcerations, the borders of which are irregular but sharply circumscribed 
and undermined. The base is dirty grayish or yellowish in color and 
covered ivith a granular uneven surface. The ulcer bleeds readilj^ and 
has a profuse purulent discharge capable of producing an associated 
vulvitis. There is usuallj^ no induration and the lesion is frequently 
painful. A red areola surrounds the ulcer. Since the lesions are auto- 
inoculable they are more likely to be multiple. When secondarily 
infected, phagedenic characteristics will ensue. As the result of in- 
guinal lymph node involvement which takes place in one-third of the 
eases of Ducrey infection, the glands become acutely inflamined, fre- 
quently going on to suppuration. The bubo is usually unilateral and 
unilocular, tender and painful with surrounding er^dhema. 

A diagnosis of chancroid should never be made without excluding 
syphilis not only because the lesion cannot be differentiated clinieallj^ 
but because a combined infection may be present. The original soft 
chancre precedes the hard syphilitic one, since the incubation period 
of the former is so much shorter. Suggestive characteristics of the 
superimposed hard chancre make themselves manifest only after the 
first few weeks of the chancroid. 

The diagnosis of chancroid may'- be suspected in the presence of rea- 
sonably'- characteristic lesions, being confirmed by' one of the following 
procedures. A positive smear of Ducrey bacilli may' be obtained from 
material taken with a loop under the edge of the ulceration and stained 
preferably with the Unna-Pappenheim stain. The characteristic strep- 
tobacilli are not always readily demonstrable •, however, np until re- 
cently the autoinoculability'- of this lesion served as a diagnostic aid. 
Now a saline suspension of inactivated Ducrey bacilli has been em- 
ployed as an intradermal te.st.^ One-tenth cubic centimeter of this 
bacillary antigen is injected intradermally', and wdthin forty-eight to 
seventy-two hours a papule, pustule, or an indurated area of at least 
( mm. with an associated erythematous zone of at least 14 mm. will 
develop. This diagnostic procedure will become positive eight to fifteen 
days following the development of the ulcer and may remain positive 
for life. Therefore, a positive Ducrey' skin test will not of necessity 
indicate -the causative factor of the present existing lesion. 

S.vphilis when combined is diagnosed by repeated dark-field examina- 
tions and serologic tests. Even though spirochetes are not obtained 
alter several attempts, serologic tests must be repeated for several 
months. These procedures should be done on all cases of knoivn Dncrey' 
intections. 

The use of sulfanilamide in the treatment of chancroid has now been 
defimtely' established.® Not only is it of value for the original ulcera- 
tions but for the associated bubo as well. 
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GRANULOMA INGUINALE (GRANULOMA VENEREUM, GRANULOMA PUDENDI, 
GRANULOMA INGUINALE TROPICUM) 

Greenblatt and associates® have successfully inoculated Donovan bodies 
producing granuloma inguinale in 4 cases. Such experimental work 
has helped to establish this protozoan as the causative factor for this 
disease, even though culture of the Donovan bod}’’ cannot be accom- 
plished as yet. After an incubation period of three to six weeks, the 
process starts as a small papule with superficial ulceration spreading 
peripherally in an irregular budding fungating fashion. Thus, from 
the external genitals the ulceration may extend onto the thighs, peri- 
neum and perianal regions. There is little or no tendency to heal as 
peripheral advancement takes place. The borders are rolled and the 
ulcerated surface itself joresents a red granulating appeai-anee. This 
condition is essentially a skin disease ■without lymphatic involvement. 
Therefore a true inguinal bubo is not encountered as long as a pyogenic 
infection is not superimposed. Pseudobubo, though infrequent, may 
be obsei’ved. These are simply subcutaneous granulomas which are 
nonsuppurative and appear as s’wollen nodules, ulcerating subsequently 
through the OA'^erlying skin, thereby causing the characteristic pinkish 
or reddish granulating ulceration. 

The cerAux is not infrequently the seat of this eharaetei’istic ulcera- 
tion. Clinically it may be readily mistaken for an early carcinoma. 

Where, in addition to the granulating ulceration on the external 
genitalia, enlargement of the parts and fistulas occur, granuloma in- 
guinale may closely simulate lymphogranuloma. The tw’o may also be 
combined. 

The diagnosis is established by finding the Donovan bodies and the 
pathognomonic cells. Material is obtained by scraping ’the edge ot tne 
lesion. This is stained -with the Wright or Giemsa stain. Tissue ob- 
tained for biopsy may be thinly rubbed on a slide which can be stainec 
similarly. The biopsy itself may be employed. These preparations 
Avhen positive yield the pathognomonic cells -with foamy cytoplasm, 
causing intracytoplasmic cysts around which are found the deep } 
staining Donovan bodies. 

Puadin or Tartar emetic has been used Avith fairly good results in t le 
treatment of granuloma inguinale. Surgical excision of the en nc 
area or solid carbon dioxide pencil applications are therefore not ic 
sorted to very often. 

LYMPHOGRANULOMA VENEREUSI (CLIMATIC BUBO, TROPICAL BUBO, NICOLAS 
FAVRE SYNDROjME, LYMPHOGRANULOMA INGUINALE, LYMPHOPATHIA 
A’ENEREUM, E-STHIOMENE) 

hluch confusion has arisen not only because of some clinical 
ity of this disease process and granuloma inguinale but i „„ 

similarity in the nomenclature. The numerous synonyms toi 
diseases haA^e not helped this confusion. The tAvo diseases 
entirely different pathologic basis. Granuloma inguinale is Li 
localized skin affection Aidiile lymphogranuloma A-enerenni ‘ £ 

a disease iiwohung lymphatic structures. Both are mo.st o 
A'enereal origin. The infectious agent, a filtrable ‘ 

through the skin of the genitals, producing an evanescent. 
innocous papule or A-esicle comparable to a flea bite. Jjils A ‘ j 
lesion does not alAvays occur and AA'hen it does it may go uno i 
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The incubation period is about two or three weeks. Several weeks 
later, manifestations of the ingaiinal, genital, anorectal, or combined 
types are observed. Asymptomatic types are encountered. 

The inguinal variety is most frequently found in men, since the in- 
guinal and femoral nodes drain the site of the original inoculation on 
the penis. This Ijnnphatic involvement is usually unilateral, sometimes 
bilateral. The glands are enlarged and painful, remaining character- 
istically discrete and multinodular. The overlying skin becomes ad- 
herent taking on a bluish or purplish red discoloration. Subsequently 
some of the nodules go on to suppuration, drainage oecumng from 
numerous fistulous tracts. Aspirated material from this suppurating 
bubo is sterile for bacteria unless a mixed infection is present. All of 
the involved nodes do not necessarilj' go on to suppuration, however. 
The genital sjnidrome is found with greater frequency in the female 
either existing alone or combined with anorectal involvement. The 
initial lesion if noted may have occurred on the posterior vaginal wall 
or perineum and after a variable period of time, due to the lymphatic 
involvement, elephantiasis or enlargement of the external genitals 
takes place with or without ulceration. The elephantiasis is the result 
of infiammation and obstruction of lymphatic channels Avhich is fol- 
lowed by hypertrophy and hyperplasia of the fibrous connective tissue. 
The resulting enlargement of the parts may be more or less symmetrical 
or there may arise pedunculated fibromatous nodules sometimes so 
large as to hang down between the thighs. When ulceration, though 
infrequent, is present A\dth enlargement, the condition is knoAvn as 
esthiomene. 

The anorectal syndrome may occur either alone or combined with 
the preceding type. This combination has been frequently noted in the 
cases studied. When the anorectal involvement occurs in the male, it 
is most often the result of direct implantation of the virus resulting 
from sodomy. In the female, the method by which these tissues be- 
come invoWed has been open to some dispute. Perhaps several routes 
are possible. Direct implantation may result from the infected vaginal 
discharge draining posteriorly over the perineum thereby reaching 
anal mucosa. Sodomy is another method. If, however, the primary 
lesion occurred near the fourchette or on the posterior vaginal wall, 
direct extension via lymphatics could involve the rectal wall which 
lies in fairly close proximity to the initially involved tissues. As the 
result of this extension, proctitis with subsequent stricture formation 
will develop. Lymphogranuloma venereum is accredited with being 
the most common cause of rectal stricture in the female. Fistulous 
tracts may also be found involving the rectum, vagina, and perineum. 

A urethral syndrome has been described by Torpin and associates.' 
In this present study, involvement about the urethral meatus ivas en- 
countered in a few of the genital types. An elevation of the mucosa 
lorming a plaeque with or without ulceration may be found about the 
urethral orifice extending upward toAvard the clitoris. Pain and dysuria 
are the associated symptoms. In one of the cases of the present grouii, 
an associated carcinoma of the clitoris ivas considered because of the 
^'^I^^’^able nocturnal pain. Urethral strictures do not occur. 

Uie systemic manifestations of the disease are of variable frequency, 
oeing found more often Avith the inguinal Amriety, AA'^here at the onset 
ICA’-er, chills, and joint pains may be present. The genital and rectal 
^arieties are more often encountered AAuthout these associated symp- 
toms. Hyperglobulinemia is frequently obserAmd. 
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While a tentative diagnosis of lymphogTannlonia venereinn may be 
made from die clinical characteristics, the Frei test, an intradermal 
skin test, must be employed to substantiate this diagnosis. The Frei 
antigen employed is the suspension of the virus-infected mouse brain 
which has been inactivated.® Another antigen known as lygranum® is 
obtained by inactivating the infected yolk sac of the chick embrj’o. 
Injecting of 1 e.c. of either of these antigens intradermally will 
produce a papule, vesicle, or pustule of at least 6 or 7 mm. in diameter 
in an infected individual. The associated erythema is of no significance 
and a control corresponding to the antigen employed must be injected 
so as to exclude protein sensitivity. The yolk sac control is less likely 
to produce a reaction than the mouse brain control. Positive skin tests 
will develop in ten to twenty-one days following the initial lesion and 
may remain positive for life. AVhile SteiW® has produced reversal of 
the Frei test by treating patients with sulfanilamide, this has not been 
corroborated by othei's as yet.^^ Rake and his colleagues'^^ have re- 
cently employed lygranum as the antigen in a complement fixation test. 
While adequate sensitivity may be present, the specificity of this test 
requires further study. 

A pre-existing asymptomatic lymphogranidoma venereum with a pos- 
itive Frei test may be present in a iiatient with a vulvar lesion ot 
another origin or pei-haps several etiologic factors may be combined. 
Therefore as a routine one must employ dark-field- examinations, sero- 
logic tests for syphilis, smears for Donovan bodies, Ducrey bacilli and 
fusospirochetes. In addition to the intradermal Frei test, a sinnlar 
test employing the bacillary Ducrey antigen must be. done. A biopsy 
should be studied for evidences of Doiiovan bodies, tul^ercles, and 
tubercle baeiUi as well as malignancy. This latter condition may co- 
exist with lymphogranuloma but is not as likely to be associated witli 
granuloma.^® The biopsy may also be of value from the standpoint o 
a histologic differentiation of granuloma inguinale, lymphogranuloma 
venereum, and chancroid.'^ 

As the result of this routine the earliest lesion of lymphogranuloma 
venereum when observed can be differentiated from chancre aim chan- 
croid; the later inguinal bubo of lymphogranuloma can be differenti- 
ated from syphilis and Ducrey infection ; the genital syiidrome can le 
differentiated from syphilis, chancroid, granuloma inguinale, tubercu- 
losis, and epithelioma; last, the anorectal syndrome can be differen- 
tiated from carcinoma and postoperative strictures. 

Until recently, since no specific therapy exists, the treatment’ o 
lymphogranuloma venereum has been unsatisfactory. The use 
the sulfonamide drugs (1 + 8) brought about marked improvemen , 
particularly in the earlier more acute inflammator.v phases ot i 
disease. Frei antigen intravenously has been employed with • 
satisfactory results. However, the later elephantiasis and 
liaA'e been much more resistant to therapy. The enlargement o ^ 
external genitals Avith or AA'ithout pedunculated masses 
relieA'cd by .surgeiy. For the proctitis, the sulfonamides, notably ‘ , 
guanidine,^® have been of Amlue. For the later stricture formation, 
antigen intraAmnously and the sulfonamides and diathermy, \ _ 
singly or in combination, are employed to soften and relax t ® 
ture. In addition mechanical dilatation may be resorted to. _ i 
fore colostomy is employed only Avhen occlusion is progressne 
obstructive manifestations ensue. 
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TUBERCUr.OSIS 

Tuberculous lesions about tlie external genitals are very infrequently 
observed. Three types of lesions have been described.^® The first is 
the most typical, starting as a nodule and subsequently going on to 
ulceration. The margins are undermined and the granular base is 
covered with a dirty yellowish exudate in which at times grayish white 
miliary tubercles may be recognized. The lupus-like ulceration, -when 
this type occurs, is recognized by the characteristic apple jelly nodules. 
Serofulodermal ulcerations with indurated margins are to be found 
around tuberculous fistulous openings. 

The diagnosis of a tuberculous ulceration can be made by the char- 
acteristic histologic picture. Tubercle bacilli may also be found in 
these tissues as well, but where the etiologie agent is in doubt, guinea 
pig inoculations must be resorted to. 

CONCLUSIONS 

A positive diagnosis should never be made solely on the appearance 
of infected lesions about the external genitals. Grossly similar lesions 
may result from different etiologie factors. A single agent may be 
capable of producing variable lesions. Combined infections may be 
present. Therefore, pathognomonic characteristics are lacking so that 
an unequivocal diagnosis can be established only by the employment 
of certain routine procedures. These must include dark-field examina- 
tions and serologic tests, smears for Donovan bodies, Ducrey bacilli 
and fusospirochetes, intradermal tests with the Ducrey bacillary anti- 
gen and the Prei antigen, and last microscopic examination of tissue 
obtained for biopsy. 
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THE END RESULTS OP THE SIMPSON OPERATION IN 
SIXTY-ONE PATIENTS DELIVERED AT TERM 


With Remarks on the Treatment of Retroflexioversion 
IN THE Childbearing Woman 

Brooke M. Anspach, M.D., and John B. Montgomery, M.D., 

Philadelphia, Pa. 

(From the Gynecological Departments of the Jefferson and the Bryn Mawr Hospitals) 
SIGNIFICANCE OF RETROFLEXIOVERSION 

I N THE past many suspension operations have been performed for 
the relief of symptoms in patients having simple retroflexioversion of 
the uterus. As the evidence of failures accumulated, gynecologists began 
to appreciate the influence of constitutional tj^pes, and critical analysis 
of the asthenic ■woman led to a far better interpretation of her com- 
plaints. 

The idea that a retroflexioversion of the uterus necessarily produces 
symptoms and requires treatment is no longer entertained. Such sjunp- 
toms as lower abdominal pain, backache, dysmenorrhea, and uterine 
bleeding originate so often in functional or extragenital disorders, that 
only the unwary will now ascribe them to retroflexioversion until all 
other possibilities of origin have been explored. 

INDICATIONS FOR TREATMENT IN THE CHILDBEARING WOMAN 

Retroflexioversion acquires a new signiflcance, howevei’, in the child- 
bearing Avoman, and in the majority of them, at some time requires 
attention. It may interfere AAuth conception ; it is one of the most fre- 
quent causes of abortion in the early months of pregnancy; it may he 
responsible for backache, loAver abdominal pain, and almost any pelvic 
sj^mptom in the Avoman avIio has gone through pregnancy and laboi. 

THE CHOICE BETAA^EEN POSTURAL, PESSARY, AND OPERATIAT5 TREATMENT 

Postural treatment Avith the knee-chest and the Sims’ positions alone 
or combined Avitli the support of the uterus by a Smith pessary are com 
pletely satisfactory in a large proportion of patients; conception is 
promoted, abortion is preA'^ented, backache and loAver abdominal pam ai e 
relieved. 

There are seA^eral advantages in postural and pessary treatment . 

1. It saA^es the hospitalization and the risk of morbidity and mortalitj 
attending an abdominal section. 
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2. The young mother is not taken away from her ehildren and the 
home duties that loom so important. 

3. It settles definitely the role of the pelvic lesion in the symp- 
tomatology. 

4. It may he curative when a Smith pessary (Findley model) is placed 
in sitn within two weeks of deliverj’’ and the round ligaments shorten 
enough during involution to maintain the uterus. 

Operative treatment may he elected when : 

1. The promptness of an operative cure has much appeal and is greatly 
to he desired. 

2. There is need also of appendieeetomy, myomectomy, salpingectomy, 
or oophorectomy. 

3. The patient is opposed to postural treatment, fretting at the care 
which she must exercise herself and the occasional medical attention. 

4. Adhesions prevent replacement of the uterus or extreme relaxa- 
tion of the pelvic fioor makes a comfortable fitting with the pessary 
impossible. 

5. The patient has her complement of children and intends to adopt 
contraceptive measures, the troublesome symptoms continuing when the 
uterus is unsupported. 

THE REQUISITES OF SUSPENSION OPERATIONS AND THEIR 

influence on technique 

Suspension operations during reproductive years must entail no dis- 
advantage during a subsequent pregnancy and labor, and the uterus 
must remain in good position. Complete accord has not been reached 
as to the preferable form of operation, there being many old and one or 
two new ones. 

While the type of operation should depend finally upon the conditions 
at hand, there are certain fundamental principles to be observed when- 
ever possible. They concern particularly the decision as to which part of 
the round ligament is to be selected as the medium of suspension. 

In explanation of the fact that the inner part arising directly from 
the fundus of the uterus is preferable, attention may be directed to its 
muscular structure, resembling the uterine wall, in contrast to the outer 
part which becomes less muscular as it approaches the inguinal canal 
and there quite fibrous. 

The round ligaments hypertrophy early in pregnancy, later elongate 
as the wall of the uterus thins out to accommodate the growing products 
of conception (uterine wall 8 mm. at start, 25 mm. by fourth month, 
4 to 7 mm. at term, DeLee), and shorten after labor in concurrence with 
the involution of the uterus. The inner parts of the ligaments par- 
ticipate more actively in these changes than the outer parts since they 
contain more muscular and less fibrous tissue. 

Operations that use the inner part of the round ligaments as the 
suspensory medium have been described bj^ Olsliausen, Gilliam, Simp- 
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son, Montgomery, Bissell, and many others. The ligament is not sewn 
to the uterus; in a subsequent pregnancy there is no interference with 
the normal enlargement of the uterus, and after labor the ligament 
along with the uterus returns liy involution to its former dimensions. 

When the outer part of the round ligament becomes the suspensory 
medium as in the Webster-Baldy,®’ Coffey, ■* and other operations, the 
reduplicated inner part of the ligament having been sewm to the uterine 
surface, there is interference sometimes with the increase in the size of 
the uterus during early iiregnaney. Although the more fibrous part of 
the ligament elongates as the uterus rises out of the pelvis, it participates 
less actively in the early muscular hypertrophy and the late muscular in- 
volution, and therefore does not so uniformlj’- return to its progestational 
state. 

THE SIMPSON OPERATION 


There are certain advantages of the Simpson technique over the earlier 
operations of Olshausen and Gilliam. Simpson, in 1903, wms the first to 
propose that the shortening of the round ligaments should be retroperi- 
toneal ; hlontgomery described his plan which Avas quite similar in 1905. 

1. The ligament is carried extraperitoneally to the fascia of the 
abdominal ■wall and does not directly traverse the peritoneal cavity or 
create three passageways, one central and one on each side in ■which 
intestinal coils may become incarcerated. 

2. The uterus itself is not attacked, and there are no raw or sutured 
surfaces left upon it to invite adhesions. 

3. The fastening of the ligament to the liared fascia of the abdominal 
wall with linen sutures is conducive to a durable attachment. 


In Simpson’s original paper lie called attention to another factor m 
the end results of his operation and others of its kind; the support is 
more direetlj' upAvard and foinvard. In the Coffey and the Wehstei 
operations, it is partly lateral. The straight line of support is strongci 
than the curved one. 


In our oAvn practice Ave haA'e facilitated the performance of ll'C 
Simpson operation and avoided the traumatism of various forms of 
forceps bj' the use of a special round ligament carrier (Fig. I)> 
promoted security in the fixation of the ligament by using three intei- 
rupted sutures of fine linen instead of one figure-of-eight suture (Figs. 
1 to 3). A full description of the technique of the operation AA'ill be 


found elscAAdiere.- Figs. 1, 2, and 3 may be sufficiently descriptiA’c. 

Operations on the cervix and perineum are often needed in combina- 
tion Avith suspension operations, and the same is time of uterosacia 


shortening Avheii there is definite descent of the ceiwix. 

IMany papers haA'e been AA'ritten concerning the late results of vaiious 
forms of suspension operations so far as the relief of .symptoms and t ic 
maintenance of normal position are concerned, but very I'caa' deal at an} 
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length with the influence of the operation upon a subsequent pregnancj^ 
or with the position of the uterus after labor. In the childbearing ijeriod 
these are the important questions, for if an operation of a certain tech- 
nique were to interfere quite commonly with the course of a subsequent 
pregnancy and labor, or if the uterus was likely to become displaced 
again after the stress of tliese two processes, tlien it would fail in its 
requisites. 



Figr. 2. 


RESULTS OF SIMPSON SUSPENSION AFTER SUBSEQUENT 
PREGNANCY AND L.\BOR 

To provide information of this sort in respect to the Simpson tech- 
nique, we have reviewed our ward and private iiatients at the Jefferson 
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and the Bryn Mawr Hospitals and included those of Drs. Lewis C. 
Scheffej'’, James L. Richards, Charles Lintgen, and Thomas Costello. 

Altogether there were 500 patients covering a period of twenty years. 
There were 4 operative deaths (Table I). During the performance of 
the operations on two occasions, the veins of the broad ligament were in- 
jured. In one patient, salpingo-oophorectomy -was required ; in the otlier, 
nothing more than simple ligation of one of the veins was necessary. 



Figr. 3. 



Fig. 4. 

The number of patients in Avhom pregnancy followed the operation v as 
76 (Table II). There are certain facts wdiieh are explanatory o 
comparatively small number. 

In a group of 50 patients the indications for operation -were not eon 
cerned with the promotion of childbearing nor wmre the symptoms 
result of pregnancj^ or childbirth. The operations in this group 
patients were performed with the desire of relieving troiiblesome^ s^ inp 
toms; in some with ivell-marked oi’ganic lesions in association wiui 
retroflexioversion, and in others after careful study and the conclusi 
that the uterus must be put into normal position. 
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Table I. Total Number of Simpson Operations 1921-1941 (500) 


Operative deaths 4 



Heat stroke 

1 


Cerebral heniorrhage 

1 


Pulmonary embolus 

1 


Peritonitis 

1 


Mortality 0.8 of 1 per cent 

Table II. Patients Pregnant After Simpson Operation (76) 

Delivery at term natural passages 


56 

Cesarean section at term 


5 . • 

Patients aborting (2 by induction) and not delivering 



at term 


11 

Patients pregnant Jan., 1941, no information since 


3 

Patient pregnant in 1936, no information 


1 

Table III. Position op Uterus After Delivery at 

Term 


Uterus in normal position after delivery at term 


58 

Uterus in retroversion and descensus of first degree 


3 

Patients examined personall}* 


43 

Eeported b}' obstetrician 


15 

Reported by familj' doctor 


•3 


Fifty-eiglit patients were sterilized by ligation or excision of th.e 
tubes ; of the remainder, many of the women used contraceptive measures 
and many were nearing the menopause. 

Abortion occurred in 11 patients ; not one in this group ever went to 
term; in 2 the abortion was induced, in one as a therapeutic measure 
for psychosis; in the other on account of serious domestic troubles end- 
ing in divorce. There was a total of 12 abortions in 10 patients; the 
eleventh patient had had 6 abortions, but there were no deliveries at 
term before the operation; after the operation she had six more abortions 
but one successful delivery at term. 

Bearing in mind the statement of Litzenberg, who reviewed the litera- 
ture, that “the proportion of one abortion to five viable births is sup- 
ported by authorities from many countries,” we may conclude that the 
altered anatomic relations brought about by the operation did not pre- 
dispose to abortion. On the contrary we have a definite number of 
patients in whom the performance of the Simpson operation after failure 
of postural and pessary treatment put an end to a repetition of abortion 
in early pregnancy. 

Among the 61 patients who were delivered at term, 5 cesarean sections 
were performed. We must regard this as a high proportion, but an 
analysis of the conditions that obtained in each patient seems to show 
that the indications for the cesarean section were not the result of the 
previous operation. 


CASE REPORTS OP CES.AREAN SECTIONS 

Case 1. — Dli&s A. D., aged 15 years, of the asthenic tjTie, complained 
of leucorrhea, backache, and pain in right lower abdomen. Subjected to 
operation only after every other effort to relieve pain had failed. Dis- 
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charging Skene ’s tubules ; endocervicitis ; Neisserian infection suspected 
but^ not proved. Excision of Skene’s tubules; Pozzi’s operation for 
drainage; Simpson’s operation and appendicectomy in 1923. She was 
married eleven years later; uterus in normal position. At term 1934; 
there was disproportion due to small pelvic diameters. Cesarean sec- 
tion Avas selected as the procedure of choice. Examination in 1935, 
uterus in normal position. 

Case 2. — Mrs. V. G., aged 22 years, married for two years, one six 
Aveeks’ miscarriage fiAm months after marriage; desired children. Had 
backache. Objected to pessary. Had a slightly enlarged and prolapsed 
right ovary. Simpson operation in 1938. At term in 1940 ; large baby 
occiput posterior; patient had gTOAvn stout; Avas thick set; bore pain 
badly ; an unfavorable obstetric subject for delivery through the natural 
passages. 

Case 3. — Mrs. M. H., aged 30 years; 3 induced miscarriages preAU- 
ously, curettage after each one; the last in 1929. Simpson operation 
for retroflexioversion and adhesions in 1932. Pregnancy and subse- 
quent easy deliAmry Avith forceps at the outlet in 1931, but the child died 
on the eighth day from atelectasis and pneumonia. Second pregnancy 
in 1937. At term had bleeding ; diagnosis of premature partial detach- 
ment_ of placenta or mai’ginal placenta previa. Continuous and in- 
creasing loss of blood ; rise in fetal and maternal heartbeat. 

_ Case 4. — Mrs. H. R., aged 26 years; one child; backache and pain 
right loAver abdomen; Simpson operation in 1932; cesarean section in 
1933, after tAventy-four hours of labor at term, no engagement and evi- 
dent disproportion. 

Case 5. — ^klrs. E. B., aged 25 years; 3 children. Bearing doAAUi pain; 
Simpson operation in 1927 ; one full-term normal labor in 1929 ; cesarean 
section in 1933 ; four living children already and desired to be sterilized. 

Aside from the cesarean sections, there Avas nothing unusual in the 
delivery of the other patients. They AAmre either spontaneous or forceps 
deliveries Avith a fetal mortality of Iaa'o (Mrs. H. M., and Mrs. M. D-)- 

The uterus remained in normal position in 58 out of 61 patients (9o 
per cent cures, 5 per cent recurrences) examined after a subsequent laboi 
(Table III). In the patients classed as failures (3), the retroA^ersion 
and descensus Avas little if any more than the first degree. The fundus 
of the uterus Avas definitely held up. In each one there had been miicli 
damage to the pehne floor. 

For tAA'O of the patients classed as recurrences, a plastic operation Avas 
performed and the round ligament shortening Avas repeated; the time 
patient has had no s^nnptoms. 

CASE reports of REPEATED SUSPENSION OPERATIONS 

Case 6. — Mrs. B. D., aged 35 years; miscarriage of six months’ tA\ins 
a year after marriage. One healthy child at term tAVO years later, de- 
sired another conception. Had pain in the right loAver abdomen 
for aAA'hile; Simpson operation in 1923. Spontaneous delwery in 
Complained of many- sy^mptoms; psy-choneurotic ; general health subjec 
of much concern; cy-stocele, rectocele, relaxed pelvic floor, the uterus 
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tending slightly to retrovert and sag, not retroflexed, still supported to 
considei’able extent by attached round ligaments. Second operation in 
1926, plastic and repetition of round ligament shortening ; one pregnancy 
since ; miscarriage at three months in May, 1927 ; psychosis increased ; 
the uterus in normal position, January, 1928. 

Case 7. — Mrs. M. D., aged 27 j’^ears; one child udthin two years of 
marriage; miscarriage in April, 1916. Complained of backache; trial 
with pessary unsuccessful; Simpson operation in 1916; spontaneous de- 
livery of nine-pound child in 1918; another very difficult delivery in 
1920 ; child said to weigh twelve jiounds, born dead. Large cystoeele and 
rectocele later with cervix within an inch of the vaginal introitus but 
the fundus well forward. Wore pessary from 1923 to 1927; continued 
to complain and wanted operative relief. Plastic and Simpson opera- 
tion in 1927. Examination two months later, satisfactory result. 

CONCLUSIONS 

1. During the childbearing age, treatment of i-etiuflexioversion of the 
uterus may be required: (a) to promote conception, (b) to favor the 
normal course of pregnancy, (c) to relieve various sym])toms, the most 
frequent of which are low abdominal distress and backache, worse in the 
erect posture and upon exertion, better when lying down. 

2. The procedure of choice is postural (knee-chest and Sims’ posi- 
tions) followed by manual replacement and the fitting of a Smith 
pessary. An exception should be made when the condition is discovered 
for the first time in early pregnancy. Nothing more than postural 
and verj>- gentle efforts at bimanual replacement are needed in the great 
majority of cases. The manipulation incident to the formal fitting of 
a pessary during early pregnancy may provoke abortion. 

■ 3. The relief afforded by the pessary proves the role of the lesion in 
the production of symptoms. 

4. When the uterus is in good position within two weeks of labor 
and the patient is fitted with Findley model pessary and wears it for 
three months, there is a small but definite chance of cure. 

5. Wlien the patient wishes prompt and permanent relief and when 
the pessary is uncomfortable or fails to hold the uterus, recourse may be 
had to operation. 

6. The operation must be of such a type that there is no disadvantage 
to the patient during a subsequent pregnancy and labor, and the 
prospect of recurrence of the displacement after labor is veiy small. 

7. The Simpson operation gives almost uniformly satisfactoiy results. 
Of 61 patients delivered at term, 58 were cured (Table III). 
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STRICTUEE-FORMING LESIONS OF THE FEMALE 
GENITALS AND RECTUM- 


A Year’s Study of Cases in the District of Columbia 

C. K. Fraser, M.D., H. F. Kane, M.D., and John Parks, M.D., 

Washington, D. C. 

(From the Department of Obstetrics and Gynecology, The George Washington 
University School of Medicine and Gallinger Municipal Hospital) 


T he purpose of this studY is thi*eefold : first, to discuss the develop- 
ment of facilities for a complete diagnostic investigation of hyper- 
trophic-, ulcerative-, sinus-, bubo-, and stricture-forming lesions of the 
female genitals and rectum ; second, the controlled use of accepted and 
newer forms of therapy, so that improved results might be obtained, 
third, the establishment of the relative incidence of lesions of this typ^ 


in the District of Columbia. • 

A earefullj'' detailed history was taken and a complete physical exami- 
nation was performed in each case. All patients were subjected to seio- 
logic tests for syphilis, dark-field examinations, intradermal tests, hi 
opsies, smears, fresh preparations, cultures, and hemograms. Aftei le 
clinical diagnosis was established proper therapy was instituted. Every 
effort was made to keep each patient under close observation. 

A series of 117 consecutive cases is presented in order of incidence. 
The various tests and procedures employed ivill be discussed only so ai 
as proper interpretation for correct diagnosis is concerned. 

In a high percentage of the patients examined associated and mlate^^ 
diagnoses were made (Table I). Many of the patients were su 
from two or more venereal or related diseases. Discussion, Iiowevei, vi 
be limited to the primary diagnosis of the lesions. 


LYMPHOPATHIA VENEREUM 

Lymphopathia venereum was found in 34, or 29 per cent, gj., 

tients. Of the commonly used terms to designate this disease, 
sonal p reference is Ijonphopathia venereum. 

•Presented at a meeting of the W^ashington Gynecological Society, Januarj 
1911, "Washington, D. C. 
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table I. Shoeing Venereal Lesions "With Associated Diagnoses 


NUMBER 

OP 

PATIENTS 

PRIMARY DIAGNOSIS OP LESION 

ASSOCIATED DIAGNOSIS 

SYPHILIS, 

GENERAL 

POST- 

CHAN- 

CROIDAL 

STATE 

PREG- 

NANCY 

TRICHO- 

MONAS 

GONOR- 

RHEA 

34 

Lymph opatliia venereum 


11 

9 

6 

6 

4 

27 

Genital syphilis 








a. Primary 

14 

27 



5 

3 


b. Secondary 

13 






18 

Chancroidal infection 


9 1 

1 


S 

O 

11 

Granuloma inguinale 





3 

1 

11 

Condyloma acuminatum 






1 

6 

Epidermoid carcinoma 







5 

Nonspecific lesions 





^Bl^l 


3 

\Tricliomonas vaginalis va^nitis 




3 


1 

Leucoplakia 







1 

Tuberculosis 








The A’^oluniinous literature on lympliopathia venereum will only be 
reviewed to eTedit Hellerstrom and Wassen,^ in 1930, with the identifi- 
cation of the etiologie agent and the introduction by Frei,- in 1925, of a 
specific skin test antigen. 

When performing the skin test, we prefer the use of ‘ ‘ bubo pus ’ ’ and 
“mouse brain” antigens. In addition, we are testing the purified chick 
embryo propagated Frei antigens'^ together with chick tissue control. 

Only patients vdthout rectal strictures were retained in our series for 
treatment. Stricture cases were referred to general surgery. 

Therapy in the retained group consisted of the sodium salt of sul- 
fanilic acid orally,! and a 10 per cent solution intravenously as proposed 
by Hebb, Sullivan, and Felton.® In cases under this treatment for four 
to six months, no decrease in vulval hypertrophy could be attributed to 
the use of sulfanilie acid. Vulvectomy was performed in seven eases. 
Operation was preceded by vulval hygiene. Repeated smears were made 
to determine the decrease in the bacterial flora and fusospirochetes. In 
the nilvectomized group, viewed at monthly inteiwals, areas of recur- 
rence were noted in three patients. These areas resolved vdth further 
local hygiene an'd sulfanilie acid orally. The results obtained in this 
group were satisfactoiy. 

The histopathology identified in six of the Auilvectomized cases was 
characterized by an inflammatoiy reaction. There ivas a diffuse patchi’ 
bmiphatic and plasma cell infiltration. The muscle fibers appeared 
split and pushed aside by the inflammatory change. There were peri- 
vascular collections of lymphocytes. Giant cells of the Langhan’s type 
were found. Cytoplasmic inclusion bodies, noted by Gamma^ in 1923, 
were also seen in our tissue. The cellular infiltration was present in the 
seventh case, but there were no giant cells. 

SYPHILIS 

SiTihilis of the female genitals was found in 27, or 23 per cent, of the 
patients. It should be noted that 50.4 per cent of aU the patients studied 
had gen eral syphilis, but only 23 per cent had genital syphilitic lesions. 

chick embryo propagated Prei antigen together with cliick tissue con- 
River N '=o"'^r*'Jtited by Dr. R. W. G. W'yekoff, Lederie Laboratories, Pearl 

was prepared and contributed by Dr. L. D. Felton, Public 
wealth Service, Washington, D. C. 
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Cases of this type were diagnosed only if the Treponema jjallidum was 
demonstrated hy dark-field examination, or if serologic tests were posi- 
tive and all other etiologic agents Avere ruled out. 



Fig. 1. — Lymphopathia venereum showing hypertrophy and ulceration o i 
Fig. 2. — Result following therapy and vulvectomy. 

Fig. 3. — Granuloma inguinale with hypertrophy of the v.ulva. . 

Fig. 4. — Result following therapy and partial vulvectomy. 

Fig. 5. — Condylomata acuminata of the vulva. 

Fig. 0. — Result following therapy and fulguration. 

Fig. 7. — Chancroidal ulcer associated with pregnancy. 

Fig. S. — Tuberculosis of the vulva. 

Fig. 0. — Result following vulvectomy. 
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These patients ivere immediately hospitalized on the venereal ward 
for antisyphilitic therapy. The diagnosis was confirmed by the rapid 
regression of this type of lesion under specific therapy. 


CHANCROIDAL INFECTIONS 

Chancroidal infection was encountered in 18, or 15.4 per cent, of the 
patients. 




'ig. 10. Histopathology, Fig. 1, low power. 

1^. 11-^Histopathology, Fis. 1 , high power. 

'ig. 12. Diagnostic ceil with Donovan bodies (Fig. 3). 

■ig. lo. Ro-epithelization following tartrate therapy (Fig. 3). 
■ig. 11. Histopathology, Fig. S, low power, 
ig. l.l. Hi.stopatiiology, Fig. S. high power. 
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The diagnosis of chancroidal infection was based on a positive intra- 
cntaneons test with Duerey vaccine® and exclusion of other causes. A 
noteworthy clinical point is that the discrete nicer dne to H. ducreyi is 
tender. This can he determined hy pressure when slides are prepared 
with a sterile loop. 

Although chancroidal infection is self-limiting, sulfanilamide orally 
and locally hastens the healing process. A high incidence of Tricho- 
monas vaginalis, associated with this lesion, was noted. Diagnosis of 
chancroidal infection by smear has not been successful in our hands. 

GRANULOMA INGUINALE 

Granuloma inguinale occurred in 11, or 9.4 per cent, of the patients. 
The diagnosis of granuloma inguinale was based on the finding of Dono- 
van bodies, response to therapy, and exclusion of other causes. In the 
search for Donovan bodies, smears were prepared from the biopsied 
tissue. The unfixed preparation was inverted into diluted Geimsa stain. 
Inversion resulted in decreased stain precipitation. 

Biopsies prior to and during therapy revealed the histopathologic pic- 
ture noted by Fund and Greenblatt.® 

Under therapy, healing of extensive lesions resulted in partial pig- 
mentation, a fact noted by Giglioli.'^ Williamson® stated that the scar 
always remains depigniented. 

Pollo^ving clinical healing, we recommend plastic surgery to coriec 
vulval deformities. The identification of Donovan bodies in this excise 
re-epithelized tissue is viewed as a source bf relapse. For this reason, 
patients should receive tartar emetic and fuadin for several months attei 
clinical healing has occurred. _ i • i 

The importance of a complete diagnostic survey is again emphasizec 
in this group. The finding of five patients who reacted to the baci^ a 
antigen of Duerey, yet on further examination, proved to have , 
loma inguinale, proves the value of a complete study in each case. 
medical treatment consists of tartar emetic intravenously and tRJ 
intramuscularly. 

CONDYLOMA ACUMINATUM 

Condyloma acuminatum appeared in 11, or 9.4 per cent,_ of 
tients. Condyloma acuminatum was diagnosed from its clinical ‘ 
ance, exclusion of other diseases, and by biopsy. Again a high inci 
of Trichomonas vaginalis, 63.7 per cent, Avas associated Avith t is . 
of lesion. m ' 1 o 

Treatment has consisted of vaginal and Amlval hygiene unti 
monads, fusospirochetes, and other organisms Averc reduced to a 
mum. When cleanliness of the lesion, as measured by snieais an 
tures, AA'arranted, the condylomas AA'^ere remoAmd by fulguration. 

EPIDERMOID CARCINOM.V 

hlalignant disease of the AuilAm AAms found in 6, or 5.1 per cent, of t 
patients. _ . j. 

In tAvo of these patients I’eferred for study, the 
regarded as positive by other observei’s. In our hands, tlie .A ^ 
Avere negative. Biopsy confirmed the paramount diagnosis. ^qiio-. 
positive Prei or Duerey test does not preclude the presence o a ‘ 
nant lesion. We stress the im'portance of hiopsij even tlwugli o 
may he regarded as positive. 
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NONSPECIFIC LESIONS 

Nonspecific lesions Avere encountered in 5, or 4.3 per cent, of the 
patients. They comprised chronic inflammatory tumors, inguinal 
adenitis, and one ulcer. Treatment based on the exclusion of all pos- 
sible factors Avas symptomatic. 

TRICHOMONAS A'^AGINALIS A’^AGINITIS 

This single protozoan vaginal infestation, associated AAuth multiple 
superficial ulcers of the AUilva, Avas encountered in 3, or 2.6 per cent, of 
the patients. The relationship of the protozoan to the vulval ulceration 
may be regarded by some as controversial, hnt all other causes A\'ere 
excluded. Tavo cases occurred AAuth pregnancy. The ulcers resolAmd 
under antiprotozoacidal therap 3 L 

LEUCOPLAICIA OF THE AUJLVA 

Leueoplakia Avas encountered in onlj’" one patient. Vulvectomy Avas 
resorted to as a therapeutic measure. The histopathologic pictui'e is aa^II 
established. 

TUBERCULOSIS OF THE GENITALS 

One case of hj^pertrophj’- and ulceration of the Auilva is presented 
as tuberculosis of the genitals. The case, in every respect, qualified as 
Ij^mphopathia venereum, hut one acid-fast bacillus morphologically like 
M. Hhei’c^dosis in a giant cell Avas noted bj- a competent observer. No 
other focus Avas elicited. This is only suggestive evidence that the lesion 
Avas due primarily to If. tuhercxdosis. All Ijunphopathia tissue is noAV cul- 
tured for this organism. Vulvectomj’’ produced a good result. 

SUMMARY 

1. Attempts have been made in the District of Columbia, at Gallinger 
Municipal Hospital, to develop facilities for the diagnosis and treatment 
of lesions of the female genitals. 

2. The use of sodium salt of sulfanilic acid in the treatment of Ij'mpho- 
pathia venereum has been discussed. 

3. Corrective surgical procedures can be utilized in Ijunphopathia 
venereum of the AOilva, the healing phase of granuloma inguinale and in 
the papillomatous groAAdh of condjdoma acuminatum. 

4. AVe have not necessarilj’- explored ncAv fields but haA’e applied estab- 
lished diagnostic procedures. Onlj' in this Avaj*' can a higher percentage 
of correct diagnoses be made and proper therapj’’ instituted. 

_ The authors -wish to thank Dr. Bayard Carter and C. P. Jones of Duke Univer- 
sity Hospital, Durham, North Carolina, for many personal communications, and 
great material aid during this stud 3 '; Dr. H. H. Leffler, Gallinger Municipal Hos- 
1”*“^ tor help in pathology; Dr. George G. DeBord, District of Columbia Health 
Department, for cultural procedures. 
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A STUDY OF 569 CASES OP END OMETEIO SIS'' 

George B. Haydon, M.D., Cincinnati, Ohio 

(In Cooperation with the Ohstetrical and Gynecological Department, Preshyterian 

Hospital, Chicago, III.) 

W ITHIN recent years the condition Imown as endometriosis has been 
the object of much discussion and extensive investigative Avork. As 
a result of this growing interest, we have made great strides toAvard the 
more intelligent diagnosis and treatment of the condition. There are, 
however, many problems still remaining Avhieh require further- investi- 
gation. 

Novak defines endometriosis as the condition in Avhich tissue resem- 
bling more or less perfectly the uterine mucous membrane occurs aber- 
rantly in various locations in the pelvic cavity. 

Endometriosis Avas first described to the medical profession in 1896 by 
Russell. 

Sampson made his classical contribution in 1921 by ascribing the 
etiology of the condition to the regurgitation of the menstrual floAV back 
through the Fallopian tubes, and bases these factors on : 

1. Endometriosis can he demonstrated in cases of retroflexion Avith 
obstruction to the uterine or cervical canal. , . 

2. The endometrial lesions are distributed in the dependent portion oi 
the pelvis. 

3. The tubes are usually patent. 

4. Endometrium can he experimentally implanted on the peritoneum. 
Myer and Novak among others believe that aberrant endometrium 
arises from the heteroplasia or the abnormal differentiation in tne 
celomic epithelium from Avhich all genital mucous membrane arises, xoii 
Avill recall that the Mullerian duct developed from an invagination o 
the primitive peritoneum or celomic epithelium. _ • b • 

Halban and Mestitz believe that the desquamating endometrial pai- 
ticles are transported by the lymph channels or the blood stream, 
may be stated, hoAveA'er, that the histogenesis of all cases is probably n 
the same. 

The analysis here presented covers a series of 569 cases of endometiio 
sis. Of these, 112 patients Avere operated upon in the gynecologic e 
partment of the Presbytei’ian Hospital up to and including 1933 an 
reported by Dr. EdAvard Allen. To these have been added 457 
with endometi’iosis Avho have been operated upon from the years 19 

1940, inclusive. _ +• ts 

The cases of endometriosis selected for this study Avere priimte pa len ^ 
belonging to members of the obstetric and gjmecologic departmen an 
Avere operated upon and liaAm been folloAved for a period of from o 
to ten years. It has been possible to folloAV 291 of the 569 patien ® 
this period of time and thus to give us pertinent data for t ns s u 

•Presented at a meeting o£ the Cincinnati Obstetrical Society, October 1C, lOH- 
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From the years 1934 to 1940 inclusive, there were 4,500 gynecologic 
operations. During 1934 there were 620 gynecologic operations, among 
which there were 52 cases of endometriosis, or an incidence of 8.4 per 
cent. During 1940, there were 713 gsmeeologic operations, among which 
there were 94 eases of endometriosis or an incidence of 13.1 per cent. 
This is not necessarily an indication that endometriosis occurs more fre- 
quently at the present time, but it may mean that at the present time we 
are better equipped to recognize the condition clinically. The incidence 
of endometriosis in the entire series of cases was 9.84 per cent. 

Endometriosis occurs chiefly during the period of ovarian activity in a 
woman’s life. The age limits in this series of eases extended from 16 to' 
78 years of age, 530 of them falling in the age group from 21 to 50 yeai’s 
of age. There were 235 patients in the age group from 31 to 40 years 
of age, far above the number in the other age groups. 

Endometriosis itself or the conditions causing or responsible for its 
occurrence has a definite effect on fertility. There wmre 122 single 
patients and 262 patients who had one or more pregnancies in this 
series. One hundred sixty-eight of the patients were absolutely sterile, 
and 134 became pregnant and aborted, giving a relative sterility of 53 
per cent. 

Extensive endometriosis is rarely associated with pregnancy. When 
endometriosis and pregnaney are associated, abortion, premature labor, 
and extrauterine pregnancy may readily occur. In the presence of 
endometriosis interna and pregnancy, complications in labor are fre- 
quent. These may consist in rupture of the uterus, atony during 
cesarean section, or critical post-partum hemorrhage. 

A number of the cases of endometriosis occurred some years after a 
pregnancy. The average time since the last pregnaney was 9.18 years. 
The average duration of the sjnnptoms as recorded in the histories was 
2.9 years. The interval between the last pregnancy and the onset of the 
symptoms, therefore, averaged 6.28 years. It is an interesting fact that 
practically all of these cases of endometriosis occurring some years fol- 
lowing pregnancy were of the type Icnoum as endometriosis interna or 
adenomyosis, and occurred in the older age groups. 

The sjTuptoms elicited and the number of patients presenting each are 
found in Table I. 

A detailed histor 5 ^ is of the utmost aid in maldng a diagnosis of endo- 
metriosis. The order if not the frequencj’" of occurrence of clinical symp- 


Table I 


SYMPTOMS 

MEMBER OF PATIEMTS 

Dysmenorrliea 

226 

Dyspareunia 

70 

Backache 

179 

Bowel pain 

25 

Menorrhagia 

300 

liletrorrhagia 

122 

Abdominal pain 

224 

No symptoms 

16 
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toms is acquired dysmenorrhea, backache often extending dmvn the 
thighs, dyspareunia, increased or irregular bleeding, pelvic pain on jar- 
ring as in walMng or car riding, low grade or acute bowel obstniction, 
and frequency of /or pain on urination. 

One will find that there is no typical history in endometriosis. Typi- 
cal dysmenorrhea need not be present. Dysmenorrhea when present is 
of the acquired type with some degree of progression. Endometriosis in 
many cases is responsible for pelvic pain even though the lesions are not 
firm enough to palpate either rectaUy or vaginally. Fixation of the 
uterosacral ligaments and the rectovaginal septum usually results in a 
pain of a bearing down nature and' in a desire to defecate. These symp- 
toms begin before menstruation is initiated and abate after the onset. 
In many eases a dull aching pain is present after the fiow ceases. As the 
disease progresses the duration of the pain increases, so that in most 
severe cases patients may not be free from pain at any time. This pain 
is made definitely worse on exertion. 

Dyspareunia is one of the most important symptoms found in endo- 
metriosis but is so seldom elicited in the history taken by the doctor. It 
is not uncommon for a patient to come to the doctor complaining of 
sterility or perhaps merely for a routine examination and the doctor 
might find extensive involvement of the pelvic organs in later proved 
endometriosis. 

Bimanual pelvic examination is, of course, extremely important. On 
examination one may find the rather characteristic beading of the sacro- 
uterine ligaments which may or may not be extremely tender to^ the 
touch. These are best palpated on rectovaginal examination. At times 
the patient is extremely difficult to examine because of the excruciating 
pain and discomfort. In this case, where pelvic pathology cannot be 
accurately determined, examination with the aid of ethylene and cxj^^gen 
anesthesia or with intravenous sodium pentothal anesthesia is of great 
assistance. If it is at all possible to examine the patient without the aid 
of anesthesia, the diagnosis is usually more accurately made, because 
these affected areas are usually so painful. This is especially true im- 
mediately preceding a menstrual period. 

The location of endometrial lesions found at operation and the fre- 
quency of occurrence of each are presented in Table II. 


Table II 


LOCATION OP LESIONS 

FEEQUENCT OP OCCt7KKENCL___ 

Ovaries 

l45 

Uterus 

313 

Cul-de-sac 

191 

Ligaments of the uterus 

69 

Sigmoid 

8 

Eectum 

14 

Tube 

16 

Abdomen 

3 

Bladder I 

3 

Appendix I 

1 
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Superficial lesions varied from pin-point size to the size of about 5 mm. 
The superficial lesions frequently occur at the free border or the convex 
surface of the ovary, or the lateral surface of the ovary. The lesions are 
usually of a raspberry color, and there is usually an adherence to the 
contiguous structures. Nodular lesions are very frequently found along 
the junction of the sacrouterine ligaments, causing puckering and dis- 
tortion of the peritoneum in this area. Occasionally small lesions are 
found scattered over the peritoneum that are visible only as star-shaped 
puckered areas. Some authors are of the opinion that these minute 
lesions are of but minor importance. 

Endometrial cysts are usually no larger than a hen’s egg. The choco- 
late cysts are frequently confused with follicle hematomas and with 
cystadenoma because of the hemorrhagic mixture. 

The type of endometrium found on pathologic examination usually 
shows marked tendency towai’d hjqierplasia. Of the 380 specimens of 
endometrium obtained in tliis group of cases 221 showed evidence of 
hyperplasia, 85 specimens exhibited the resting stage, and 74 showed the 
secretory phase of the cycle. 

The associated pathologic conditions found accompanying many of the 
cases of endometriosis were numerous. Of these, the more frequent types 
were fibromyomas of uterus as found in 253 cases, outlet relaxation in 
127 eases, retroversion of the uterus in 81 cases, and cervical erosion and 
cervicitis in 75 and 37 instances, respectively. There were four in- 
stances of carcinoma of the uterus associated with endometriosis. 

The clinical diagnosis of endometrial lesions is frequently missed be- 
cause of the multiplicity of associated pathologic lesions of the uterus 
and ovary which may themselves account for the greater part of the 
patient’s sjuiiptomatology. Some of those sjTUptoms mentioned should, 
however, direct attention to endometriosis even in the presence of other 
pathologic conditions. 

The operations performed in this group of patients are shoum in Table 
III. 


Table III 


OPERATIONS 1 

IXCIDEKCE AMONG PATIENTS 

Laparotomy 

160 

Vagpnal 

246 

Laparotomy and vaginal 

82 

Webster round ligament shortening 

52 

Appendectomy 

111 

Presacral sympathectomy 

5 

Vaginal hysterectomv 

225 

Cauterization of transplants | 

71 

Resection of the ovaries ' 

72 

Resection of transplants 

SO 

Oophorectomy 

0*1 

Salpingectomv j 

230 

Abdominal hvstcrcctomy 

134 

Defundcctomy 

4 

Myomectomy 

23 

Vaginal plastic 

107 

_ Dilatation and curottement 

135 
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The policy followed in this clinic in the treatment of endometriosis is 
that of the conservative procedure. It is realized that irradiation 
therapy will usually relieve the symptoms, hut it is felt that eonservative 
operations are the procedures of choice. The patient can always have 
irradiation at a later date if it is deemed advisable subsequently to sacri- 
fice the ovarian function. The fine cautery point helps greatly where 
dissection is impossible. Many times the utmost care is taken in remov- 
ing the most minute spot of transplant 'with the electric cautery. 

It is often necessary to remove one-third or even one-half an ovary 
in order to preserve some ovarian tissue. Surprisingly few patients with 
less severe endometriosis have had to be re-operated upon. Unfortunately 
too many women present themselves only after the lesions are very far 
advanced. 

Constrictions of the cervix as well as retrodisplacements should be cor- 
rected wherever possible, keeping in mind the possible etiology of the 
condition. 

There are reports in the literature of cases of endometriosis in which 
there has been spontaneous disappearance of massive implants following 
conservative operations in the pelvis. 

- The value of presacral sympathectomy is seriously questioned by 
many authors. Endometriosis is localized to areas of the peritoneum 
not innervated through the presacral plexus, but through the spinal 
nerves. It is therefore impossible to perform the necessary neurectomy. 
It is possible that regression and ultimate disappearance of the lesions 
may take place, although it is uncertain wdiether or not the sympathec- 
tomy had anything to do with the regression. 

The results, based on a follow-up of 291 cases of endometriosis post- 
operatively over a period of one to ten years, are showm in Table IV. 


Table TV 


KESULTS 

Average morbidity 
Average days in bed 
Mortality 

Completely relieved 
Subsequent pregnancies 
Dysmenorrhea 
Dyspareunia 
Backache 
Bowel pain 
Menorrhagia 
Abdominal pain 



1.16 days 
9.9 days 
0 

257 patients 
19 patients 

7 patients 
5 patients 
9 patients 

8 patients 
16 patients 

2 patients 


Turunen reported on 200 cases of external endometriosm in 
radical operations were performed in only 22 per cent. Of tlie p 
vdously sterile women 31.7 per cent became pregnant after operation. 

SUMMARY 

1. The etiologj’" of endometriosis is still an unsolved problem. ^ ^ 

2. Incidence of endometriosis wms 10 per cent in 4,500 gj neco 
surgical cases. 
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3. Age incidence varied from 16 to 78, being greatest in the childbear- 
ing years. 

4. There was a relative sterility of 53 per cent in this series. 

5. Dysmenorrhea, menorrhagia, backache, dysparennia, abdominal 
pain are the important symptoms. 

6. Fibroids, retroversion, endoeervieitis, outlet relaxation are. the fre- 
cpient associated pathology. 

7. Location of the lesions is most frequently in the uterus, cul-de-sac, 
and ovaries. 

8. Ovarian function was retained in 503 of 569 patients operated 
upon. 

9. A total of 88.3 per cent of the patients remained sjunptom-free post- 
operatively. 

10. There were 19 pregnancies subsequent to operation. 
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Mayer, Victor, and Templeton, Fred. G.: Inguinal Ectopia of the Ovary and 

Fallopian Tube, Arch. Surg. 43: 397, 1941. 

A swelling in the right inguinal region extending into the right large labium 
"as first noticed in a girl wlien four months old. At the age of eight months 
this swelling did not seem larger, but there was difliculty in reposition. A montli 
later the swelling recurred, was tender, and associated with vomiting. Operation 
seemed recpiired. In the hernial sac were found the deeply cyanotic and slightly 
edematous right ovary and tube, which promptly attained normal color after 
being freed, and were replaced in the abdominal cavity. Recovery was uneventful. 

I ho authors bring a complete list of recorded cases which they analyze par- 
ticularly in regard to etiology, diagnosis, and treatment. 


Hugo Ehrenkest. 



PARATHYROID EXTRACT IN PRE-ECLAMPTIC TOXEMIA'^ 

John C. Brougher, M.D., P.A.C.S., Vancouver, Wash. 

T he presence of tetany in pregnancy and the puerperinm was recog- 
nized and reported as early as 1830 by Dance and Steinheih and in 
1854 by Trousseau.- Erdheim-'* noted that tetany appeared earlier, 
was more severe, and abortion and death occurred sooner in para- 
thyroidectomized pregnant animals than in the nonpregnant. Also it 
has been observed that in animals with chronic parathyroid insufficiency 
following extirpation of the thyroidparathyroid glands, gestation is very 
likely to initiate tetanic convulsions. Thyroparathyroidectomized dogs 
given cod liver oil until symptoms of tetany^ disappeared developed 
tetany- during pregnancy^ lactation, and estrus."* 

Sietz and Thierry'’ noted syunjitoms of tetany- in their obstetric pa- 
tients, and tested the galvanic irritability’’ of motor nerves during preg- 
nancy- and found it increased in the last month of gestation in 80 per 
cent of the 70 health.y women examined and a still further increase of 
nervous irritability- was found at the time of deliver.v. Kelner“ noted 
positive findings in 75 per cent of his eases in the latter half of preg- 
nancy as well as during the first ten day\s of the puerperinm. Richard- 
son" reported that full.v 75 per cent of all pi’egnant women suffer from 
some degree of tetany. 

Synnptoms of calcium deficiency’’ during pregnancy appear usually m 
the middle trimester and iircrease in severity in the last trimester. More 
often obese patients, or those who have gained excessively, manife.st 
symiptoms of tetanyu One reason for greater calcium deficiency’ in the 
obese is the fact that calcium combines with the neutral fat in the cells 
to form lipoids, in which form it is transported to its natural depots m 
the body-. The most common synuptom is spasm of the calf muscles. 
Other symiptoms noticed which correspond to parathy’roid insufficieney 
in patients following damage to or removal of the parathy’roids in goitei 
operations are numbness and tingling of extremities, tightness in neck 
and chest, disturbance in swallowing, fatigue, and insomnia. Such pa- 
tients are usually’ irritable and extremely’ nervous. They’ tire easily and 
may- complain of cramps in the back and hips and wonder if the cause 
is not rheumatism. Ultraviolet light or vitamin D in addition to caleiiini 
1ms repeatedly’ relieved the hip and backache of many’ of my- patients 
manifesting these sy-mptoms. This beneficial effect I attribute to an in- 
creased assimilation of calcium. 

Estimations of blood . calcium during pregnancy- vary-. Bogeit, 
Peinberg,'-’ and Davis’*' find only- slight variation during pregnancy. 
Widdows,” however, noted a decided reduction in the blood ca cm 

*PresontO(l at a meeting of the AVashington State Obstetrical Association, Spoka 
Wash., October 4, 1!)41. . . . o,,. 

The Kli Lilly Co. furnishetl the parathyroid extract for this studj for t* 
author wishes to express his thanUs. 
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level of Avomen during the last two months of normal gestation. He 
found that serum calcium returned to normal after labor. 

In our office, serum calcium estimations on obstetric patients in the 
last trimester have given a normal figure of 10 to 12 mg. in 85 per cent 
of those tested and a slightly loiver figure of 8 to 9 mg. in the other 15 
per cent. 

Clinical symptoms of calcium and parathyroid deficiency Avith a nor- 
mal total serum calcium haAm been reported. The body maintains the 
serum calcium at a normal level Avhile AvitlidraAving calcium from tissue 
reserves, thus giving rise to paresthesia and muscle cramps. 

Haternal tetany occurs in tlie last trimester of pregnancy, this being 
the same period during Avhich eclampsia or pre-eelamptie toxemia most 
often develops. 

In a study of four patients having parathyroid tetany folloAving goiter 
operations, I^- found that tAvo of these patients deA'eloped tetany only 
during pregnancy. 

MitchelV^ in 1910, advanced the theoi’y of calcium deficiency as 
the exciting cause of eclampsia. Perpere’^ (cpiotcd by Lo]iez) reported 
five cases of eclampsia in Avhich parathyroid extract produced a diuresis 
Avith the disappearance of edema. 

Richardson' reported tAAm patients Avith pre-eclampsia, AAuth blood 
pressures of 130 and 160 Avith a tAAm-plus allnnninuria and moderate 
Ausual and nervous symptoms, Avho become allnunin free and shoAA'’ed 
complete sjmiptomatic recovery in three to fiA’e days Avith administration 
of parathormone intramuscularly together Avith viosterol and calcium 
gluconate by mouth. 

PERSONAL OBSERALVTIONS 

This is a clinical report of 1,000 pregnancies among Avhich there Avere 
88 eases having during the last trimester a systolic blood pressure of 
at least 140 and a diastolic blood pressure of 90. The highest figure 
Avas 185 over 110. 

Thirty-four patients had a pressure aboAm 150 over 100. In this 
group of 34 patients all had definite toxemia symptoms Avith Amrying 
degrees of ankle edema, fatigue, headache, epigastric distress, and al- 
buminuria. The group Avith blood pressures ranging betAveen 140 and 
150 had no toxemia symj)toms other than slight ankle edema and traces 
of allmmin. 

Along Avith the eleAmtion of blood pressure, edema and excessive Aveight 
Avere symptoms of tetany, such as fatigue, irritability, numbness and 
tingling of the hands and feet, muscle cramps, insomnia, and AA’eakness. 
The blood pressure in 86 cases Avas normal in early pregnancy and re- 
turned to normal after delivery. Taa'o patients had chronic glomerular 
nephritis AAuth elevation of blood pressure. One of these patients de- 
liA’ered a stillbirth at six months and the other a normal full-term baby. 
Parathyroid extract Avas used but found to be of no value in reducing 
tile blood pressure due to nephritis. It did. hoAA'ever. lessen ankle edema. 
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It is not the purpose of this paper to discuss the pathogenesis or 
etiologj^ of pre-eclamptic toxemia. 

Because of the associated calcium deficiency symptoms in this group 
of pre-eclamptic toxemias, parathyroid -extract,* as prepared by Collip,’'^ 
was used in 1 e.c. doses to elevate serum calcium. In every case the 
extract produced diuresis, lowered blood pressure, lessened ankle edema, 
and promoted weight loss. Whether the parathyroid extract benefited 
the patient by a detoxification action, bj'^ an effect on blood calcium and 
phosphorus, or by a diuretic action is not determined. 

Edema or water retention in tissues is a typical finding in pre- 
eclamptic toxemia. Bajdiss*® showed that the calcium ion decreases cell 
permeability and then tends to limit exudation and transudation. 

According to Hamburger,^" the ratio of calcium, sodium, and potas- 
sium ions in a perfusing fluid is the determining factor in the formation 
of edema. It is evident that salt should be restricted and baking soda, 
which is sometimes used for heartburn, should be avoided if edema is 
present. The calcium ions tend to raise the resistance of the capillaries 
to permeation and at the same time act as a capillary stimulant, while 
the sodium and potassium ions on the other hand tend to increase the 
permeability of the capillary walls and favor exudation. Blum^® be- 
lieves that the administration of calcium reduces the sodium content of 
the blood and prevents the migration of this ion into the tissues. 


CASE REPORTS 


Case 1. — Mrs. A., aged twenty-eight years, a primipara, whose average 
weight was 165 to 170 pounds, consulted me when six and one-half 
months pregnant. Her blood pressure Avas 135 oAmr 95 and there v'as 
moderate ankle edema present. At the eighth month her blood pressure 
Avas 150 OAmr 95 and the ankle edema had increased. Her urinary output 
Avas 1,500 c.e. in tAventy-four hours, and there Avas a definite trace of 
albumin. 


The folloAving Aveek her pressure Aims 165 oAmr 100; Aveight 192, aiM 
she had a dull headache and scotoma. The edema Avas more marked. 
One cubic centimeter of parathyroid extract Avas given, the blood pres- 
sure continued to rise to 175 OAmr 100 and the Aveight Avas 190; the head- 
ache Avas less. Three days later she Avas again given parathyroid ex- 
tract, and at the folloAving visit four days later her edema Avas less, she 
had no headache and there Avas less SAvelling of the eyes, although the 
pressure Avas 185 over 100 and her Asmight 188. She Avas given anotliei 
cubic centimeter of parathyroid extract. Three days later her pressuie 
Avas 165 oAmr 100 and her Aveight in the last tAvelve daj’^s had droppe 
from 192 to 181. Her pressure AAms noAv 168 OAmr 100. 

She continued to feel better and for the next fourteen days hei 
pressure gradually dropped to 155 over 100, and her ejm sjTuptoms js 
appeared. The albumin in the urine AA’as recorded as thi’ee-plus on i 
tAvo office calls AA’hen the blood pressure Avas the highest. This gra i 
ally decreased as the pressure decreased until it Avas only a trace o 


•Each cubic centimeter represents 100 units. 
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the day the blood pressure was 155 over 100. She had a normal de- 
livery and an uneventful puerperium. 

Ca.se 2. — j\Ir.s'. C., aged 22 years, consulted me when three months 
pregnant. Her blood pi’essure ivas 310 over 70. Her weight ivas 211 
pounds and her average weight had been 185. Laboratory findings 
.showed a mild anemia and negative urine. Her basal metabolic rate 
was minus 30 per cent. The patient was nervous as manifested by 
bitten nails. The distribution of obesity was of the hypoovarian type. 
The patient was given thyroid, iron, and ABDG capsules. 

Early in the fifth month of pregnancy her blood pressure was 160 
over 9.5. She was given parathyroid extract, a reducing diet low in 
sodium chloride, and was advised to I’est two hours in the afternoon. 
She was also given 314 gi’- of phenobarbital tablets for sleep at night. 
Her pressure dropped to 140 over 80 in one week and to 120 over 80 
in another week. In the sixth month the patient suddenly gained 7 
pounds in two weeks and her blood prc.ssure rose from 120 over 80 to 
355 over 85. One cubic centimeter of parathyroid extract again brought 
the blood pressure doivTi to 135 over 80 in one week. 

In the remaining two months of pregnancy on careful dieting, the 
pressure went above 340 over 90 only twice and parathyroid extract 
brought it to 330 over 80 each time. The patient gained 50 pounds 
during pregnancy and delivered a normal healthy male infant weighing 
8 pounds. 

Twelve other patients with blood pressures ranging from 140 to 378 
systolic and 90 to 110 diastolic had considerable edema of the ankles. 
These were given three to four injections of 1 e.c. of parathyroid extract 
and all but two .showed lessened edema and a decrease in blood pressure 
in one to two weeks. Clinical improvement appeared before the de- 
crease in the blood pressure ; the dia.stolic pressure was the last to show 
improvement. 

Three patients showed very little improvement in their ankle edema 
or in reduction of their blood pressure from the use of parathyroid 
extract. Five patients manifc.sting ankle edema but having normal 
blood pressures were given parathyroid extract and a definite benefit was 
obtained. 

In analyzing this group of toxemic patients, I find that the average 
gain in weight was 28.5 pounds. The greatest gain in weight was 50 
pounds in a single pregnancy and 49 pounds in a twin pregnancy. All 
babies were full-term normal infants except three. One twin born by 
cesarean section developed spastic quadriplegia. One baby died forty- 
eight houi-s after delivery due to a congenital heai-t lesion. One baby 
whose mother had nephritis with hypertension was delivered a .still- 
birth at six months. 

Each patient after the sixteenth week received 15 gr. of diealeium 
phosphate before each meal unless she drank a quart of .skimmed milk 
is better absorption of calcium fi-om the intestinal tract 
when given without food. In the winter months wlien no sun.shine was 
available ABDG capsules were given. The patient was encouraged 
to drink plenty of water and to avoid fats and excess earboln-drate foods. 

The action of the parathyroid hormone and that of vitamin D are 
prohably different in that the former increases serum calcium by the 
withdrawal of the element from bone and tissue reserves'" and the lat- 
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ter increases the absorption of calcium from the gastrointestinal tract.-" 
Undoubtedly a lack of calcium or vitamin D during pregnanej' throws 
an added burden on the parathyroid glands. For this reason it seems 
reasonable that all women during pregnancy and lactation should he 
given a calcium rich diet, and to insure absorption and utilization of 
the calcium some form of vitamin D should be added. 

SUJIMARY 

A brief review of the literature dealing with the incidence of tetany 
in pregnancy and its relation to pre-eelamptic toxemia is given. 

Calcium and vitamin D were found effective in relieving the sjmrptoms 
of maternal tetany. Parathyroid extract was found to be of value in 
reducing edema and relieving the symptoms of pre-eclamptie toxemia. 
Clinical improvement preceded the fall in blood pressure. The systolic 
and diastolic pressures dropped in all patients but did not return to nor- 
mal until after delivery. There were no cases of eclampsia in this series 
and no maternal deaths. I refer to deaths because toxemia of pregnancy 
causes approximately 25 per cent of maternal deaths.-^ 

In this series it was not found necessary to give intravenous glucose 
or hospitalize any of these pre-eelamptic patients. Foods rich in calcium, 
protein, and vitamin D were included in the diet. Additional rest with 
or without sedatives was used when indicated. Magnesium sulfate was 
not used orally to promote elimination nor was it necessary to restrict 
water. 

Certainly one should not infer from this paper that parathyroid ex- 
tract alone can relieve the symptoms in all cases of pre-eclamptic tox- 
emia, but I believe it is a useful drug in the early cases and should he 
tried in a larger series of greater severity. 
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PRIMARY BREECH BIRTH 
Experiences in 20,000 Deliveries 
Emv.HD G. W.TEKS, M.D., Pn.B., P.A.C.S.. Jersey City. N. J. 

(From the Margaret Hague Maternity Eospita J 

qRIMARY breech presentation occurs with a 

P appreciable group of births. Since it has been 

good reason, to constitute an additional bazai o ^ 

appraisal of our own incidence, procedures, 

results seems of value. This analysis concerns So9 pini J 

liveries in a series of 20,000 deliveries occurring over 

years at the Margaret Hague Maternity Hospital, an incidence of 4.3 per 

''it is regrettable that the majority of statistics do 
presentations sufficiently to answer some of oui peip » Q 
For instance, do figures include iionviable and piema ui “fixed” 

are freely movable or “nonfixed” in utero) Tdemant it 

breeches? Is recognition given the difference in ec im rnateriial 

on the operator which this distinction imposes? Are mateximl 

dangers and obvious effects upon the fetus recognize m . d^oiee 
pared to nonfixed, or premature breech births? MHiat 
of operative procedures? What are the factors complicating delne 
and how are they infiuenced by the pariD af the patien . . . i . 

Unless a particular analysis helps answer these questions, 

mass ot meaningless figures. It Ijreeehes” 

divide breech presentations into (1) Iiee 

occurring with nonviable and premature babies iin ei finri’ino- 

under thirty-tivo weeks’ gestation, and (2) “fixed bijeches oc n 
in patients'approximately at term with average-sized babies, and 

labor imminent or begun. 

The nonfixed breech with a premature or nonviable baby ® 

little technical difficulty. It is capable of free ^Vr\Tma to 

the uterus. The majority deliver spontaneously and without tiau 
the maternal soft parts. Inevitably, the feffil morta fiy must be hi , 
duo to fetal lack of development. In this series, inclu mg noin 
neonatal premature deaths, it was 46.7 per cent. Upn+h 

is associated with multiple pregnancy, there is a shaip use m 
rate. 

Little m.ntel„ai dm, get- exists ffom the nouflxed t\?''Tr,nld 

fetus with respect to delivery technique. There is consi eia i e n , 
however, from certain conditions which initiate piematuie aioi, 1 
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eially nephritis, pregnancj^ toxemia, ahriiption of the placenta, and 
placenta previa. Tlius the maternal problem in this group is the 
management of the complicaUng factor rather than the fact of breecii 
presentation. 

When we consider the fixed breech, the fetus of average size, not easily 
dislodged from its presentation at or near term, tlie entire picture 
changes. The fetus is now capable of surviving under ordinary extra- 
uterine conditions, but presentation by the lireech means increased 
likelihood of injuiy. Trauma to an unmolded aftercoming head, tlie 
danger of nuchal extension of arms, and cervical retraction with arrest 
of the fetal head, imperil the vigorous fetus. Impaction is to be feared 
in 'multiple pregnancy at term. Undue pressure on the fetal body may 
produce adrenal apoplexy, or injure the spine or viscera. Consequently, 
the fixed fetus at term is endangered but in different ways than is the 
premature, nonfixed fetus. Here the total of full-term stillbirths and 
neonatal deaths from all causes was 76, or 11.2 j)er cent. 

The maternal hazards in this group are increased, for not only may 
the same complications occur as noted with premature parturitions, but 
there are added dangers dependent on the mechanics of delivery. Arrest 
of the fetal head after expulsion of the trunk is common. Misapplica- 
tion of force or improper technique may produce nuchal extension of 
arms or severe lacerations of the cervix. The vaginal canal and perineum 
are commonly lacerated, and extension of episiotom}" wounds frequent. 
Injudicious application of forceps to the aftercoming head jeopardizes 
the habj'^ and may severely traumatize maternal tissue. 

The parity of the patient is important, for although in our experience 
full-term fetal mortality in primiparas and multiparas does not vain 
greatly, the maternal threat is much greater to the primipara. The 
experienced operator recognizes in a primiparous fixed full-term breech 
a problem which ma 3 ^ tax his judgment and technique to the utmost. 

We are not of the opinion that the term “assisted breech delivery 
is a good one to describe an elective procedure to assist the normal ex- 
pulsive forces. There exists confusion as to how far assisting may go be- 
fore it becomes operative interference. It would be acceptable if h 
were standardized to describe guiding procedures after expulsion of tbe 
fetus to the umbilicus. Forceps to the low aftercoming head to flex h 
and control its passage over the perineum is less hazardous than accepte 
manual procedures, but eertainl.v more dangerous in higher applica- 
tions. But in this review, lack of precision in recording the le^el at 
which the aftercoming head forceps were applied makes attempt to 
elassifj^ them on this basis valueless. All operative procedures are theie 
fore grouped together. 

Of the 859 breech eases, 195 wei’C delivered b^' operative proccduies. 
In 168 instances, forceps were applied to the aftercoming heac, a 
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incidence of about 20 per cent. In our opinion, this could be increased 
with benefit to both mother and baby. It is of significance that in most 
of the 51 full-term fetal deaths, forceps were not used, or used after 
other methods failed. Three eases of adrenal apoplexy causing fetal 
death were ascribed to body-mauling in an attempt to deliver the head 
without forceps. 

There were 20 cesarean sections in this group, or 2.3 per cent. This 
approximates the general cesarean section incidence in the hospital. 
They were for a variety of indications and mainly performed at full 
term. It is our personal belief that manj’' of the thirty-three primiparous 

Table I 



total 

FULL 

TERM 

1 

PREMATURE 
AND ' 

NONVIABLE 

1 

STILLBORN 

FULL TERM 

(UNCOR- 1 

rected) 

PREMATURES 

AND 

NONVIABLE 

NEOli 

DEA 

FULL 

TERM 

lATAL 

.THS 

PREMA- 

TURES 

Primiparas 

508 

404 

104 

33—8.1% 


17 

6 

Multiparas 

351 

271 

SO 

18—6.6% 


8 

11 

Totals 1 

859 j 

675 

184 

51—7.5% j 

1 69—37.5% 1 

25 

17 


Total full-term stillbirths and neonatal deaths Id, or 11.2 per cent 
Total premature stillbirths and neonatal deaths 86, or 46.7 per cent 


Table II. Multiple Pregnancy 



ONE BREECH 

MORTAL 

BOTH 

BREECH 

MORTAL 



00 

0 

18 sets 1 

0 



1 

0 




Table III. Operative Delivery 



Forceps to aftercoming head 

Cesarean section 

Craniotomy 

168, or 19.5% 

20, or 2.3% 

7 

No maternal deaths 


term stillbirths (8.1 per cent of all full-term primiparous breech births) 
could have been averted by increasing the operative incidence with more 
irequent judicious performance of cesarean section. Since comparable 
figures of 18 full-term stillbirths in inultiparas (6.6 per cent) were 
shown for this series, resorting to cesarean section too readily for all 
breech presentations would be neither sound nor safe. Obviously sec- 
tion is necessary in certain cases of breech presentation complicated 
by placenta previa, abruption of the placenta, progressive toxemia of 
pregnancy, and prolapse of the cord through an undilated cervix. It is 
open ^ advisable when nephritic toxemia, chronic hypertension, and 
chronic heart disease complicate the picture. Especially if one considers 
mfertihty, age, and a desired future sterility, we believe that we have 
] ^y'^^'^oiiservative. But as at other tunes, the election of this major 
abdominal operation must depend upon the exercise of good judgment 
alter thorough consideration of all relevant data. 

was performed seven times upon the aftercoming head, 
hree of these were hydrocephalics. In aU seven cases, the fetus had 
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already died. Craniotomy on the aftercoining head is not lightly to be 
undertaken. Obviously it is a ‘Svay out” of an already bad situation. 
One of our eases developed a vesicovaginal fi.stula requiring subsequent 
correction. 

The primiparous breech patient presents factors complicating delivery 
which separate here from the multipara. As might be expected, this 
study showed her to be a more likely candidate for toxemia of pregnancy, 
and more apt to lose the baby if the cord prolapsed. 

Placenta previa is a common complication in multiparas, 2.3 per cent 
as compared to 0.4 per cent in primiparas, and the degenerative diseases 
and their accompaniments, as nephritis with abruption of the placenta, 
are more often encountered. These are best noted in Table IV which 
sets forth some of these factors complicating breech births. It may he 
observed that the nonfixed premature breeeli is encountei’ed more often 
in the multipara, but is of significance largely by reason of the complicat- 
ing factor. 


Table IV. Complications, Full Term- 



TRIMIP- 

ARAS 

FETAL 

DEATH.S 

MULTIP- 

ARAS 

FETAL 

DEATHS 

TOTALS 

total 

fetal 

deaths 

Prolapsed cord 

0 

3 

6 

0 

12 

3 

Prolapsed arm 

0 

0 

1 

0 

1 

0 

Heart disease 

1 

0 

2 

0 

3 ■ 

0 

Chronic nephritis 

0 

0 

1 

0 

1 

0 

Pregnancy toxemia 

8 

2 

1 

1 

9 

3 

Abruptio placentae 

0 

0 

1 

1 

1 

1 

Placenta previa 

0 

0 

(i 

1 

6 

1 

Pyelitis 

1 

0 

0 

0 

1 

0 

Spina bifida 

4 

2 

2 

2 

0 

4 

Anencephalus (monsters) 

1 

1 

2 

2 

3 

o 


Premature stillborns; placenta previa, 4; prolapsed cord, 4; eclampsia, 1; abruptio 
placentae, 1 ; nuchal cervical retraction, 1. 


Prudent and rational management of the full-term fixed breech de- 
pends therefore on the careful observation and evaluation of all mechan- 
ical and complicating factors. The parity of the patient may be im- 
portant, as in prolapsed cord in a primipara with living baliy. The age 
may be all important, as in elderly primiparas or in those of known rela- 
tive infertility, making inadequate progress in labor. It is morally 
wrong and socially unjust to render pregnancy and pailurition fruitless 
for such women by ill-advised overconservatism. The condition of the 
cervix and parity in abruption of the placenta may determine proce- 
dure. Obviously, the primipara not in labor presents a problem le- 
quiring vastly differing treatment from the multipara in labor with well- 
dilated cervix and with ample pelvis. The presence of a monstrosity 
may alter one’s course. Such considerations have more bearing upon 
the course of labor, management and results to mother and fetus than 
pelvic capacity or architecture. 
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Post-part, um complications are influenced somewhat by parity and 
age. Severe lacerations were noted in our series more in primiparas, 
while post-partum hemorrhage, adherent placenta, cardiac complica- 
tions and renal impairment were observed with greater frequency in 
multiparas, especially elderly. This is in accord with common obstetric 
Imowledge, but upon its application depends the lowering of risks to 
mother and fetus. There were no severely septic eases, but endometritis 
Avith foul lochia Avas noted more often in elderly multiparas. When this 
occurred it almost invariably folloAved manual removal of an adherent 
placenta. Breech presentation per se does not seem to increase the 
hazards from medical complications unless dystocia develops and opera- 
tive termination of labor ensues. 

Certain complications have a direct bearing upon the fetus and 
fetal mortality. Thus, of 16 cases Avith prolapsed cord, 7 babies died. 
Abnormal fetation accounted for 9 fetal deaths, and extension of the 
arms Avith arrest of the head at the inlet undoubtedly caused fatal delay 
and trauma in the ma.iority of full-term stillbirths, although this is 
difficult to shoAv statistically. Fractures of the clavicle are not infre- 
quent® but unimportant if properly treated. One humerous Ai^as frac- 
tured. There Avere no eases of Erb’s paralysis noted immediately or 
recorded in clinic folloAA'^-up. There Avas one ease of cerebral hemorrhage 
Avith arrest in mental development. 

There Avas no maternal mortality in these 859 patients. 

SUMMARY 

In the consideration of the fact, management, and outcome of primary 
breech xiresentations, the size and Auability of the fetus, pehdc architec- 
ture, coexisting complications of pregnancy, xire-existing or coexistent 
disease, influences of age and fertility, and the parity of the patient 
have reciprocal rather than individual significance. 

In this study of 859 xirimary breech births AAuth an incidence of 4.3 
Xier cent in 20,000 deliveries, attention is directed to the operation of 
such reciprocally important factors governing fetal and maternal safety. 
In this manner the more imxiortant aspect of jireventahle fetal and 
maternal morbidity and mortality may be contrasted Avith gross figures. 

Sn Gifford Avexue 



CHONDEODYSTEOPHIC DWAEFISM IN PEEGNANCY 

Eeport of Two Cases 

H. C. Spalding, M.D., Eichmond, Va. 

(From Department of Obstetrics, Medical College of Virginia) 

T he subject of dwarfism has been an age-old excitant of human 
curiosity. For this, if no other reason, it seems strange that so little 
space in medical literature has been devoted to this subject. 

Guggisburg^ distinguishes between proportionate and unproportion- 
ate dwarfism or nanosoma, ehondrod 3 ’’strophic dwarfs being in the latter 
group. The older editions of Williams^ give a fuller description of 
this anomalj'' than anj’- other American reference available. The case 
described by Williams was a 27-.year-old dwarf, 123 cm. tall, who died 
after cesarean section. Balasquide,® in 1935, reported a case of dwarfism 
in a Puerto Eican. To judge bj^ the photograph, his dwarf did not 
appear quite as unproportionate as did m^’- ease reported below. The 
most fertile source of references to chondrod 3 ’^strophic nanism was found 
in Kaufman’s text on Pathology.* He states that this condition may 
appear in either intrauterine life or sometime after birth, and that the 
deviation from normal is chiefl 3 ’- in the shortness of the long bones. The 
soft tissues are normall 3 ’' developed so that the redundant skin hangs in 
folds as would a dress made with too much cloth. These changes are due 
to incomplete growth of the cartilage and earl 3 ’' cessation of enchondral 
ossification. When observed at birth, Kaufman states, this condition 
has been erroneousl 3 ^ called fetal rickets and should be called chondro- 
dystrophia fetalis. He adds that nothing is knovm of its etiology or 
therapy, but concerning the incidence and prognosis a few patients have 
been reported living past thirt 3 ’- and one even to the age of eight 3 L The 
majorit 3 ’-, however, die in the first few weeks of life. None is taller 
than 140 cm. Some may be of high intelligence. 

Since our texts quote onl 3 ^ the foreign example (Breus and Kolisko,'’ 
1900) of ehondrod 3 ^stroph 3 ^ complicating pregnancy, I am moved to add 
two patients treated on the wards of the Medical College of Virginia. 

CASE REPORTS 

Case 1.— L. T. (Hospital No. 17,876), 22 - 3 mar-old, unmarried, colored, 
primigravida, was referred to St. Philip Hospital Jan. 11, 1934, 03 
Dr. C. E. Eobins of Hopewell, Virginia, because of failure of progress 
in a term labor of thirteen hours. She was one of seven sisters, one 0 
whom had died of tuberculosis, the remaining five being noi'mal an 
Jiealtli 3 ’. Slie had been told she was born vdth deformed e.xtremi les- 
An attack of measles prevented her having an entirel 3 ' negative pa-s 
histoiy. Menses had begun at the age of thirteen and were noima . 
Her pregnanc 3 ’ had been uneventful until the spontaneous lup uie 0 
her membranes and the onset of labor. 

720 



SPALDING; DWARFISM IN PREGNANCY 


721 


Examination revealed a somewhat fat girl, obviously pregnant and in 
labor. There was a very unnsual conformation of face and extremities. 
This nnnsnalness can better be appreciated from her pictures than from 
description. She was 119 cm. tall and after delivery weighed 43.2 kg. 
A macroglossia was noted. Her fundus uteri measured 40 cm. above 
the symphysis pubis. A single fetus lay in the L.O.T. position with a 
heart rate of 164 per minute in the L.L.Q. Vaginal examination re- 
vealed prominent ischial spines, a partially effaced, soft cervix 2 cm. 
dilated, with the vertex floating. Pelvimetiy was as follows: Inter- 
spinous 22 cm., intercristal 21 cm., intertrochanteric 34 cm., Baudelocque 
14 cm., right oblique 16 cm., left oblique 18 cm., depth of symphysis 
3 cm., intertuberous 9.5 cm., anterior sagittal 7 cm., posterior sagittal 
9.5 cm., anteroposterior 11 cm., diagonal conjugate 7.5 cm. 

A low cervical double flap cesarean section under spinal anesthesia 
(125 mg. novocain crystals) resulted in the delivery of an apparent^ 
normal, 3,540 Gm. living male. 

A temperature high of 102° P. ivas noted about twenty-four hours 
after operation. Her imerperium Avas otheinvise satisfactory. In order 
to make further studies, the patient’s hospital stay was prolonged to 
seventeen days. All additional studies Avere essentially negative. Tele- 
roentgenograms ShoAved one-half internal diameter of the chest to be 11.1 
cm. Avith the transverse diameter of the heart 10 cm. An electrocardio- 
gram AAms normal, except that on Lead III there Avas evidence of left 
axis deviation. The basal metabolic rate Avas plus 23 per cent. Blood 
and urine remained negatii'^e. 

The mother and baby AA^ere discharged in good condition Jan. 28, 1934. 
On April 3, 1937, she reported that both had been Avell except for pro- 
gressive Aveakness in the babjL Inspection revealed that he, three years 
and tAvo months old, Avas shoAving unmistakable evidence of chondro- 
dystrophism. Roentgenogram report of her long bones at this visit 
stated: “Examination of the right humerus shoAved it to measure 16 
cm. in length, as measured on the film. There Avas marked irregularity 
of the contour and apparently no head in articulation Avith the glenoid 
cavity. The upper radius and ulna Avere included on the film and 
shoAA'ed the same general shortening AAuth some def oi’mity. ’ ’ 

“A fihn of the distal left femur, all of the tibia and fibula and ankle 
joint, shoAved considerable deformity of all the bones mentioned. There 
was marked external boAving AAdiich apparently had its origin at the 
condyle of the tilDia, as the medial condyle Avas much flattened as though 
there had been a marked disturbance of the epiphj'seal groAvth on the 
medial side. The tibia measured 26 cm. in its longest line. The fibula 
was likewise boAved but did not sIioav marked disturbance of groAvth at 
the epiphyseal center. The bones about the ankle joint Avere apparently 
fused especially in the region of the talus and cuneiform, and probably 
tbe navicular. This picture is comparable AA’ith achondroplasia (chon- 
drodystrophia fetalis).”^^ 

Case 2. — I. L. (Hospital No. 40,911), 30-year-old, single, colored 
primigraA'ida, Avas referred to St. Philij) Hospital IMay 13, 1937, by 

V. Clarence Campbell of Sparta, Virginia, because of term labor of 
tA\enty-one hours’ duration AA'ithout progress. Both parents and all 
nine sisters and brothers AA’ere liA-ing and in good health. No other 
_ occurred in her family. Her menses had begun at fifteen 

I- B. ManilovUlQ. M.D., Roentgcnolosist, Mi-Uical College of A’irginia Hospitals. 
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years of age and were normal except for slight dysmenorrhea. Past his- 
tory revealed measles, mumps, chicken pox, pertussis, typhoid fever, 
arthritis, and tonsillitis for Avhich she had a tonsillectomy and adenoidec- 
tomy. Her pregnancy was uneventful except for swelling of her feet 
and ankles for the last three months. Labor was said to have begun 
twenty-one hours prior to coming to hospital, and on admission good 
contractions were occurring every five minutes. 

Examination revealed a rather intelligent unproportionate dwarf 
132 cm. tall, weighing 47.6 kg., ivitli a large head, saddle nose, prom- 
inent forehead and arms longer than forearms; legs Avere quite short in 
relation to trunk. Fundus uteri measured 31 cm., and the fetal head 
OA^errode the maternal symphysis. Her pelvic measurements AATre: 
interspinous 22 cm., intercristal 23 cm., intertrochanteric 31 cm., Bau- 
delocque 17 cm., oliliques 19 cm. and 19.5 cm., pubic arch 35°, depth 
of symphysis 5 cm., intertuberous 6 cm., anterior sagittal 4 cm., pos- 
terior sagittal 6 cm., anterojiosterior 5.5 cm., diagonal conjugate 9.5 cm. 

Dr. C. L. Riley, noAV of Winchester, Virginia, delivered by cesarean 
section a 2,820 Gm., apparentl.A' normal, liA'ing male child. As Avitli the 
first ease, the eommlescence AAms normal. Blood chemistry, except for 
calcium of 7.2 mg. per 100 e.e., A\'as normal. Basal metabolic rate Avas 
plus 24 per cent fourteen days after operation. All the long bones 
Avere short Imt iiresented none of the Avhite lines or rickets, no periosteal 
elevations, and shoAved satisfactory density. 

Mother and baby Avere discharged April 1, 1937, in good condition. 

SUMMARY AND COMMENT 

1. Taa'o eases of chondrodystrophie nanism are presented. 

2. The first ease, more mai’ked than the second, measuring 119 cm.. 
Aims 4 cm. shorter than the European example cited by Williams. 

3. Spinal anesthesia Avas used because it Avas thought there AAmuld he 
insufficient cooperation for local infiltration. 

4. Blood calcium of 7.2 mg. per 100 c.c. in the second case (this oh- 
sei’Amtion AAms not made in tlie first) is quite Ioaal Only similar de- 
terminations in other cases of true chondrodystrophism can evaluate this 
finding. 

5. Within the extent of our researches, chondrodystrophie dAvarfs 
are entirely normal people except for the results of faulty cartilage 
formation and ossification and in one case a Ioav lilood calcium. 

6. The child of one dAvarf shoAved chondrodystrophy at the age of 
three. 
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NEW YORK OBSTETRICAL SOCIETY 
MEETING OF OCTOBEE 14, 1941 
The following paper was presented: 

A ComlDined Study of the Causes of Fetal and Neonatal Mortality from the 
Sloane Hospital for Women and the New York Lying-in Hospital. Dr. D. Anthony 
D’Esopo (by invitation) and Dr. Andrew A. Marchetti. (To be published in a 
later issue.) 

MEETING OF NOT EM BEE 11, 1941 
The following' papers were presented: 

Vaginal Hysterectomy With Pryor Clamps. Dr. Walter T. Dannreuther, New 
York, N. Y. 

Studies in Gross Pelvic Anatomy and Their Application to Gynecologic Surgery. 
Dr. Arthur H. Curtis, Evanston, 111. (b}- invitation). 


MEETING OF DECEMBEE 9, 1941 
The following papers were read : 

Infectious Lesions about the External Genitals. By Dr, Mortimer D. Speiser. 
(For original article, see page C81.) 

Observations on Hemolytic Streptococcus Infections Following Delivery and 
Abortion Since the Advent of Sulfanilamide. By Dr. William E. Studdiford. 
(For original article, see page 619.) 


PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

MEETING OF DECEMBEE 1, 1941 
The following papers were presented: 

Itfisume From a Eecent Meeting of the American Gynecological Society. Dr. 
S. A. Chalfant. 

Ovarian Tumors Complicating Pregnancy. Dr. C. R. Nucci. 

Report From the Clinical Congress of the American College of Surgeons. Dr. 
D. Katz. 



Department of Reviews and Abstracts 


Conducted by Hugo Ehrenfest, M.D. 


Selected Abstracts 


Puerperitim 

Koller, Th., and Um'bricht, W.; The Alteration of the Blood Picture During Lator 
and Its Prognostic Value for Puerperal Morbidity After Spontaneous Child- 
hirth, Zentralbl. f. G 3 'nak. 64: 1454, 1940. 

The authors studied changes in the leucoej’te count and its distribution in 630 
normal deliveries. Thej’ found, especially evident during prolonged labors, that 
there was a characteristic rise and fall of leucocytosis as well as typical changes m 
the proportions of the various tj’pes of white cells. From the amount of excess 
leucocytosis and particularlj' from the percentage of staff cells, when over 25 per 
cent, the authors felt they were able to forecast with accuracy' tlie onset of puerperal 
morbiditj’. 

E. J. Weissman. 

Koller, Th., and Bietenholz, Ad.: Blood Picture During Labor and Its Prog- 
nostic Significance for the Puerperium, Zentralbl. f. Gynak. 64: 1763, 1940. 

The authors compared the hematologic statistics of 798 spontaneous and 573 
operative deliveries with reference to the staff cell percentage during labor and its 
relation to puerperal morbidity. They conclude that' an increase over 25 per cent m 
staff cells, especially in association with fever, is prognostic of puerperal compbca 
tions in over 50 per cent of cases. This increased staff cell count, when taken 
into consideration with the factors of elevation of temperature, elapsed time since 
rupture of membranes and counted uterine contractions, is valuable in foreseeing 
infectious or thrombotic complications. The autliors also feel it may be a usefu 
deciding factor when tlie question of cesarean section comes up, as well as for 
vaginal operative delivery. The staff count is also increased in fetal death during 
prolonged labor. No mention is made of the analgesia or anesthetics used nor o 
their possible effect upon the hemogram. Their conclusions are based on the studj 
of statistics covering twelve j’ears. 

E. J. Weissman. 

Chesterman, John H., and Scandrett, Shirley: The Incidence of Hemolytic 
tococci in the Throats of Obstetric Nurses. Results of Treatment by 
sillectomy and Sulfanilamide, M. J. Australia 2: 695, 1940. 

Over a period of two and one-half jmars the authors studied the occurrence 
hemolj’tic streptococci in the throats of the nursing staff. Tliis stud} uas ma 
determine (1) the incidence of the organism in the throats of nurses 
the hospital; (2) the effect of the presence or absence of tonsils; and (3) "u 

methods if any will eradicate the infection. sillar 

Their figures suggest that hemolytic streptococci will invade a throat 
tissue more easily than one without, and that once they have become esta r is i 
more difficult to dislodge tlieni from the throat in the presence of tonsillar tn- 
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The presence of tonsils increases the liability of infection, wliile the absence of 
tonsillar tissue renders the subject less susceptible to infection with hemolytic 
streptococci. 

Treatment varied between local therap}^, tonsillectomy, and sulfanilamide. The 
authors conclude that tonsillectomy has proved successful in eliminating hemolytic 
streptococci from the throats of 26 of the 29 nurses whose subsequent history is 
known, and that sulfanilamide therapy in adequate doses (7 mg. per cent in the 
blood for live days) is shown to be a valuable method when other measures fail. 

WiLLL.\.sr Berman. 


Gueniot, P.; Results Obtained by the Preventive Use of the Sulfamides During 
Labor, Rev. frang. de gynec. et d’obst. 36: 27; 1941. 

In a series of 1,235 labor cases, the author routinely administered sulfanilamide 
each day during the first week following labor. There was no mortality in this 
series and the morbidity was remarkable because of the mildness of the infections, 
the short duration of fever and the rapid disappearance of symptoms. 

J. P. Greenhill. 


Benthin, W.; Combatting Septic Conditions With Prontosil, Zentralbl. f. Gynak. 

65: 484, 1941. 

In evaluating the effect of sulfanilamide in septic conditions, the many factors 
influencing the course of the infection must always be borne in mind. The author 
considers a septic patient to be one with continuing rapid pulse and pyrexia in as- 
sociation with more or less chronic bacteriemia. One must not consider that a 
patient who has had but one chill is pyemic and that the administration of prontosil 
has cured her. A third of all pyemia has a purulent thromboplilebitis associated 
with it in a more or less marked lymphogenous process in which the prognosis is 
hardly better than in simple pyemia. Therefore pyemia and sepsis are not to be 
considered as synonymous, especially when some writers include the peritonitic com- 
plications under the latter heading. Bacteriologically pyemia is generally a mixed 
sep.sis, a predominantlj^ streptococcic infection. 

In Benthin ’s 37 treated cases of sepsis with septicopyemia, the mortality was 43 
per cent, most of these having chemotherapy initiated after many chills. Three 
patients who had from 18 to 87 chills with elevated temperature were saved, although, 
m those, mixed infection could not be ruled out. Of the remaining survivors only 
one had had more than one chill before general treatment had been initiated. The 
hacteriologic study of fatal cases of pyemia showed no predominant lethal effect 
attributable to either streptococcic, staphylococcic or mixed infections. In true 
sepsis, however, with a mortality of 45 per cent out of 56 puerperal and 36 post- 
abortive cases, the incidence of streptococcus infection for the series was SO per 
cent, mostly hemolytic. In 42 streptococcic cases there were 24 deaths; 17 deaths 
occurred in 33 hemolytic infections. 

In spite of mortality figures of 33 to 54 per cent in large series of cases of 
peritonitis, prontosil should be tried. Also for puerperal endometritis statistics 
arc extremely difficult to evaluate especiallj- with the borderline between endo- 
metritis and generalized infection often difficult to define. In 1,200 cases studied 

1 Benthin, 3SS untreated and 387 prontosil treated cases of mixed infection 
endometritis recovered. In the treated streptococcic cases only 8 deaths occurred 

m 4_0 cases. In 286 cases of nonhcraolvtie streptococcus endometritis there were 0 
deaths. 

^ Results in postaliortive morbidity arc also difficult to interpret, prognosis depend- 
ing on many factors, the best outlook being in cases with infection confined to the 
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uterine cavity. In complicated febrile stales the mortality now is 28.8 per cent, as 
against 47.5 per cent before chemotherapy. 

The author cites the excellent results of other workers with prophylactic use of 
prontosil in septic conditions given in doses of 10 Gm. over four days. This is 
emphasized by a collection of 5,572 normal births and 42 cases of protracted abortion 
prophylactically treated with a fever-free incidence of 99.82 per cent. AVliere 
elevation of temperature occurred it was of short duration. 

A group of 113 cases with streptococci in the vaginal secretions, prophylactically 
treated with prontosil, showed a brief puerperal morbidity incidence of 43 per cent. 
None were seriously ill. Sixteen of the above group had early rupture of mem- 
branes and only 2 of these were seriously ill. Other complications prophylactically 
treated without serious illness were 7 placenta previas, 10 multiple pregnancies, C7 
eases of cephalopelvic disproportion, 5 transverse presentations, 11 manual deliveries 
of placenta and 18 cases of retained secundines. In 269 cases, pyelitis was treated 
with prontosil without mortality, but it must be remembered that three-fourths of 
these cases were due to B. coli or staphylococcus infection. The author’s results 
in mastitis, plilebitis, and pyosalpingitis were not considered significant. 

Those who expect prontosil to be as effective in septic conditions as quinine is in 
malaria will be disappointed. Individualization of the treatment and a great deal 
of clinical acumen are needed, as well as early application with sufficient dosage of 
the chemotherapeutic agent. Its use must not be discontinued too soon. No men- 
tion of the newer sulfa drugs is made in this review. 

E. J. WeissmaN. 

Caffaratto, Tirsi Mario: Puerperal Thrombophlebitis, Ginecologia 17 (Series 2): 

1, 1941. 

Caffaratto reports on 71 cases of puerperal thrombophlebitis encountered among 
42,827 deliveries and abortions. Seventy cases of thrombophlebitis developed in the 
puerperal period of 36,697 labors and one single case was found among 5,654 abor- 
tion patients. 

The author reviews multiple theories of the pathogenesis of thrombophlebitis. He 
discusses in detail the changes in the vascular currents, the vascular tree changes, 
the blood changes found in thrombophlebitis, those following operations, those in the 
normal puerperium and the many infective factors. 

In 50 of his 71 cases of puerperal thrombophlebitis he noted that this eomplica 
tion was associated in 9 instances with placenta previa, three times with post 
partum hemorrhage, with 11 cases of toxemia of pi-egnancy, in S cases ha%ung as 
sociated cardiac disease, 2 times with concomitant diseases of the respiratory tract, 

6 times with severe anemia, 7 times with related pelvic disease, and on 1 occasion m 
each of the following complications: ruptured uterus, full-term extrauterine preg 
nancy, hydramnios, and twin pregnancy. 

Thirty-three of the 71 puerperal thrombophlebitis cases followed normal spon 
taneous delivery. This complication followed forceps delivery in IS cases; externa 
version in 7, embryotomy in 5, placental extraction in 2 cases; podalic extraction ^ 
one case; uterovaginal packing in 13 cases, cesarean section in 4, cervical incision 
in 8, induced labor in 6, puerperal curettage in 3, postabortal curettage in 3 ca., , 
and occurred during labor in one instance. _ 

Thirty-seven were primiparas, 16 were secundiparas, while the remaining 
3 or more previous confinements. . 

In 84 per cent of this series the thrombosis was on the left side, while in . - 
cent the condition was found to be bilateral. One-third of the patients notice 
first pain in Scarpa 's triangle, another third in the calves of the legs^ an 
cent in the popliteal space. The pain persisted for one to ten days in o7.- per c 
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of the group, from ten to twenty days in 37.2 per cent, and twenty to thirty days in 
17.6 per cent of the series. 

Embolism followed tbromboplilebitis in G cases, an incidence of 8.4 per cent of 
the thrombophlebitis group, and 0.01 per cent of the total puerperal eases. Three 
of these patients died. 

The author concludes that puerperal thrombophlebitis is best treated by the usual 
preventive measures. For local treatment he recommends the Jilger-Fischer method. 
This consists primarily in an early application of an unctuous plaster mold. Nine- 
teen patients were treated in this manner He reports that the edema and pain leave 
nearly two weeks sooner with this method as contrasted to other types of local 
therapy. 

The author lists a valuable and comprehensive bibliography of 508 references. 

Claie E. Folsome. 

Jacobi, Hans: Treatment of Febrile Postpartum Mastitis, Deutsche med. 

IVclmschr. 66; 734, 1940. 

Various methods of treatment are discussed. Jacobi prefers the 6-meter short 
wave. The immediate relief of pain is outstanding. There appears to be no effect 
upon the quality of the mother’s milk and in this series of cases no supplementary 
feeding was necessary for the infants as the lactation was actually increased. A 
large electrode is placed over the scapula of the affected side and a Schliephake 
electrode is placed over the affected breast at a distance of 1 to 114 cm. Emphasis is 
placed on early diagnosis and treatment. The incidence of surgical intervention in 
this condition has been reduced from about 36 to 5.4 per cent. 

E. J. Weissmax. 

Arbogast, W., and Embacher, E. M.: Treatment of Puerperal Tetanus, Zentralbl. 

f. Gynak. 64: 1650, 1940. 

The high mortality of puerperal tetanus is well known. A 31-year-old woman who 
had some weeks previously aborted herself by means of a laminaria tent, had sharp 
Weeding shortly after taking a vaginal douche. Eight days later she experienced 
difficult}' in moving the jaw and by the tenth day the jaws were firmly locked. Five 
grams of avertin were administered and 40 c.c. of spinal fluid were drawn off and re- 
placed by 12,500 units of tetanus antitoxin. Vaginal examination revealed a uterine 
mfection and with 4 more grams of avertin a total vaginal hysterectomy was done. 
In twenty days the patient received a total of 720,000 units of antitoxin and 128 
giams of avertin in 18 doses. The authors feel that immediate hysterectomy (with 
the avertin-antitoxin regime) was an important factor in the recovery of the 
patient. 

E. J. Weissm.vx. 

Sautter, Hans: Neuritis Nervi Optici During Lactation, Miinchen. med. Wchnschr. 

87: 937, 1940. 

Sautter di.=cusses the comparatively rare disease of lactation neuritis of the 
optic nerve (amblyopia), citing two cases from the Tiihingen Eye Clinic. He re- 
'lews the liteniture on tlie subject, giving the clinical picture, course, prognosis, 
and therapy. Lactation sliould be stopped immediately, general tonics prescribed he- 
• ' es administering ovarian Iiormone and B, vitamin preparations. The exact etiology 
this condition is still an unsolved problem. 


C. E. Pr.o.sHEK. 
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Sheehan, H. L.: Postpartum Necrosis of the Anterior Lohe of the Pituitary, 

Lancet 2: 321, 1940. 

In four years the author has found in the autopsy material at the Glasgow Royal 
Maternity Hospital 25 cases with varj'ing degrees of recent and healed necrosis of 
the anterior lobe of the pituitary gland. Ten cases are recorded in this paper. The 
lesion is due to collapse of the patient at delivery, usually associated with severe 
obstetric hemorrhage. If the patient survives and a significant necrosis is present, 
sj'mptoms of hypopituitarism develop. The author believes that this is the etiology 
of most cases of true Simmond's disease. 

Carl P. Huber. 

Tisne, L.: B. Perfringens Septico-toxemia, Bol. Soc. chilena de Obst. y Ginec. 

6: 87, 1941. 

Tisne cites two interesting cases of B. perfringens infection following induced 
abortion, the usual causal factor. The characteristic symdrome is produced by the 
toxemia more than bj’' bacteriemia. Each ease should be handled in two phases. 
The icterohemolytic manifestations, occurring early^, may clear up, but the patient 
instead of recovering dies of hepatorenal damage. Principles of treatment suc- 
cessfully followed by Tisne are as follows: Cautious extraction of infected 
decidua, with irrigation of the uterine cavity with the new pure antiperfringens 
serum whose nonessential proteins have been removed by fermentation. A pack 
saturated with serum is left in the uterine cavity for twenty-four hours, then 
160 c.c. of serum in saline are given daily in divided doses. Controlled by 
chloride determinations, 10 to 20 Gm. of salt (100 to 200 c.c. of 10 per cent by 
vein) are given daily and 20 Gm. sodium bicarbonate are given by mouth dail}’. 
Cardiovascular stimulants as needed. If the patient is not improving on this 
regime and uremia is progressing, decapsulation of one or both kidneys may be 
done. As soon as it is apparent that hemolysis has ceased, frequent 200 c.c. trans-, 
fusions and fl.uids are in order. Vitamins are administered as indicated. 

E. J. Weissman. 


Wu, C. J.; Hemolytic Streptococci From Parturient, Chinese Med. J. 60: 109, 1941. 

Of 406 strains of liemolyTic streptococci isolated from 1,055 parturient women, 
114 belonged to Lancefield Group A, 2 to B, 156 to C, and 133 to G. 

Of 345 W'omen whose vaginal cultures were positive for hemoly^tic streptococci 
68 had febrile puerperium, and of these febrile cases 51 w'ere associated vith 
Group A, 10 with Group C, and 7 with Group G organisms. 

A considerable number of patients harbored the pathogenic Group A strepto 
cocci in their vagina without showing sepsis in the puerperium. This together 
with the fact that most febrile cases were mild, suggests that they' were either 
dealing with Group A strains of low virulence or with a population possessing a 
high degree of immunity to streptococcal infections. 

Simultaneous throat cultures done on these patients gave evidence that autog 
enous sources of infection did not play more than a trifle role in the causation 
of sepsis following childbirth. 

C. O. MalaND. 
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Eight-Hour and Twenty-Four-Hour Pregnancy Test 

To the Editor; 

Under date of December 31, 1941, I received a letter from Prof. Bernhard Zondek 
from Jerusalem, Palestine, calling to mj’ attention that he, previously, had attempted 
to shorten the pregnancy test by methods similar to the one we published recently 
(E. T. Pranlv and Eose L. Berman: A Twenty-Four-Hour Pregnancy Test, Am. J. 
Obst. & Gynec. 42: 492, 1941). His efforts were nullified by the finding that in 
uterine fibroids, amenorrhea, menopause, castrates and carcinoma, the increased 
follicle-stimulating factor present produced false positive reactions. He does not 
mention either the quantity of urine injected or the species of animals used. 
(Bernhard Zondek: Die Dormone des Ovariums v. des Eypophysenvorderlappens, 
ed. 2, Vienna, 1935, p. 563). 

Up to the present, in 385 •reactions, 11 were on women with fibroids. Of these, 
3 gave positive reactions (all later proved pregnancies) and 8 showed negative 
reactions (all proved nonpregnant by either curettage or hysterectomy). Of six 
menopause patients, 4 castrates, all gave negative responses as did 4 cases of 
amenorrhea of long standing. We have not had the opportunitj' of studying cancer 
patients. 

Prof. Zondek likewise called my attention to two reports overlooked by us in 
the study of the literature. Eeiprich, W.: Eine neue Schwangerschafts-schnell Re- 
action, Earn. Klin. Wchnschr. 12: 1441, 1933, who injected 10 to 14 c.c. of urine 
into 40 to 50 Gm. rats and read the reaction in thirty hours (increase in size by 
2x3 times of the ovaries together with hyperemia). Walker (T. F.) and Walker 
(D. V. H.) (A Modification of the Ascliheim-Zondek Test, J. A. M. A. Ill, II: 1460, 
1938) who injected one thirty- to forty-five-day-old rat with 1.5 c.c. of urine 3 
times in one day, killing the animal after thirty hours (increase in size of ovaries, 
liypsreniia, hemorrhagic follicles). Kelso (R. E.) (whom we had mentioned in our 
bibliography) likewise used the immature rat. In spite of the smaller quantity 
of urine injected, he obtained 3.8 per cent of false positive reactions in 130 tests. 

Our further experience with the test has convinced us of its reliability, ready 
applicability, and inexpensiveness. In the eight-hour test, mentioned as an adden- 
dum, positive reactions may be relied upon, but negative reactions should be con- 
firmed by performing the twenty-four-hour test additionally. Even in four hours, 
posithe reactions have been obtained but further studj- will be necessary before 
the reliability of these shorter observations will be considered trustworthy. 

R. T. Fraxk. 

N^ew York, N. Y. 

Feb. 26, 1942. 
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American Board of Obstetrics and Gynecology 

le general oral and pathological examinations (Part II) for all candidates 
fron^^T^I conducted at Atlantic City, X. >1., by the entire Board, 

uirsday, ,Tuno 4, through Tuesday, June 9, 1942, prior to the opening of 
annual meeting of tlie American Medical Association. 
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Group A, Part II, candidates will he scheduled for examination the first part of 
the examination period, and Group B, Part II, the latter half. Formal notice of 
the time and place of these examinations will be sent each candidate several weets 
in advance of the examination dates. 

Candidates for reexamination in Part II must make written application to the 
Secretary’s Office before April 15, 1942. 

As previously announced in the Board booklet, this fiscal year (1941-1942) of 
the Board marks the close of the two groups of classification of applicants for 
examination. Thereafter, the Board will have only one classification of eandidates, 
and all will be required to take the Part I and Part II examinations. 

Tlie Boai’d requests that all prospective candidates who plan to submit applica- 
tions in the near future reque.st and use the new application form which has this 
year been inaugurated bj"^ the Board. The Secretary will be glad to furnish these 
forms upon request, together with information regarding Board requirements. 
Address Dr. Paul Titus, Secretarj', 1015 Highland Building, Pittsburgh (G), 
Pennsylvania. 


Postgraduate Courses in Obstetrics at Chicago Lying-in Hospital 

Five postgraduate courses in obstetrics, each of four weeks’ duration, null be of- 
fered at tlie Chicago Lying-in Hospital between January 12 and June 6, 1942. These 
are sponsored by the Illinois State Department of Health and the Children’s Bureau 
of the U. S. Department of Labor. The features of the program consist of observa- 
tions on current managements of normal and abnoimal states of the pregnant, 
parturient, and puerperal patient. Lectures, demonstrations, clinics, and other 
teaching means augment the operating room and birth room observations, and ward 
round discourses. The course is run on a non-profit basis. A deposit of $25.00 is 
requii-ed on registration, $10.00 of which is refunded at the completion of the course. 
All the members of the department participate in giving the courses. Additional 
information and application blanks may be obtained by request from Postgraduate 
Coui'se, Department of Obstetrics and Gynecology, 5848 Drexel Avenue, Chicago, 
Illinois. 


American Board of Obstetrics and Gynecology 

In order to keep its records as up-to-date as possible during the present military 
emergency, the American Board of Obstetrics and Gynecology will appreciate reeei> 
ing information about its Diplomates who hold either an active or a reserve coniniis 
sion in the Army or the Navy or the Public Health Services, or who are engage 
in other official governmental duties or appointments. Diplomates, or their famihe?, 
are requested to advise the office of the secretary. Dr. Paul Titus, 1015 Highlan 
Building, Pittsburgh, Pennsylvania, regarding such appointments. 


Erratum 

In the article “Blood Transfusion in Pregnancy’’ by Dr. B. G. Hamilton an 
A. P. Martini, February issue, page 318, the thirteenth line from the bottom of 
page should read: “It is doubtful if slightly hemolyzed blood, othernifc 
patible, would produce such a severe reaction.” 



EOSTER OP AMERICAN OBSTETRICAL AND 
GYNECOLOGICAL SOCIETIES* 

(Appears in January, April, July, Octoler) 

American Gynecological Society. President, W. C. Danforth, Evanston, 111. Secre- 
tary, H. C. Taylor, Jr., S30 Park Ave., New York, N. Y. Annual meeting, May, 
1942, Sky Top, Pa. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
President, W. R. Cooke, Galveston, Texas. Secretary, James E. Bloss, 41S 
lltli Street, Huntington, W. Va. Annual meeting, AYhite Sulphur Springs, 
Va., September 9-11, 1942. 

Central Association of Obstetricians and Gynecologists. President, John H. Moore, 
Grand Forlis, N. D. Secretary-Treasurer, IV. F. Mengert, Iowa City, Iowa. 
Next meeting, Dcs Moines, la., October, 1942, 

South Atlantic Association of Obstetricians and Gynecologists. President, Oren 
Moore, Charlotte, N. C. Secretary, T. J. Williams, University, Va. Next 
meeting, February, 194.1, Pinehurst, N. C. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, W. T. Dannreuther. 
Secretary, Philip F. Williams, 2206 Locust St., Philadelphia, Pa. Next 
meeting, June, 1942, Atlantic City, N. J. 

New York Obstetrical Society. President, H. J. Stander. Secretary, Ralph 
A. Hurd, 37 E. 64th Street, New York City. Second Tuesday, from October to 
May, Yale Club. 

Obstetrical Society of Philadelphia. President, T. L. Montgomery. Secretary, Jolm 
C. Hirst, 500 North 20th St., Philadelphia, Pa. First Thursday, from 
October to May. 

Chicago Gynecological Society. President, Charles E. Galloway. Secretary, James 
A. Gough, 104 S. Michigan Ave., Chicago, 111. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, Bruce A. Harris. Secretary, John J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brookljm, N. Y. 
Baltimore Obstetrical and Gynecological Society. President, Abraham Samuels, 
Secretary-Treasurer, Prank K. Morris, 11 East Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty Building, 
incinnati Obstetrical Society. President, E. W. Enz. Secretary, Edward Fried- 
man, 19 West Seventh St., Cincinnati, O. Third Tliursday of each month, 
ouisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegburn Building, Louisville, Ky. Fourth Monday, 
from September to May, Brown Hotel. 

ortland Society of Obstetrics and Gynecology. President, Howard Steams. 

Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
p. W ednesday of each month. 

1 bimgh Obstetrical and Gynecological Society. President, Thomas Evans, Jr. 
Secretary, Joseph A. Hepp, 121 Universitj- Place, Pittsburgh, Pa. First 
^londaj' of October, December, February, April, and June, 
s etrlcal Society of Boston. President. Thos. Almy, Fall River, Mass. Secretary, 
1 aul A. 1 ounge, 101 Bay State Road, Boston, Mass. Third Tuesday, October 
jT p’’ M’ril, Harvard Club. 

cw ngland Obstetrical and Gynecological Society. President, Frederick L. Good, 
ccrefary, R. j. Heflernan, 475 Commonwealth Avenue, Boston, Mass, Mcet- 
Pacir December. 

c Coast Obstetrical and Gynecological Society. President, T. Floyd Bell. 
irtary-Jrcasurer, William Benbow Thompson, 6253 Hollywood Boulevard. 
.Viigolos, Calif. Next meeting, San Francisco, Calif., November, 1942. 

and corrections should be addressed to the Editor ot the 
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Washington Gynecological Society. President, W. J. Stanton. Secretary, L. L. 
Cockerille, 900 17th. Street, N". W., Washington, D. C. Fourth Saturday, 
October to May. 

New Orleans Obstetrical and Gsmecological Society. President, E. L. Zander. Sec- 
retary, Eugene Countiss, 921 Canal St., New Orleans, La. Meetings held every 
other month. 

St. Louis Gynecological Society. President, E. Lee Dorsett. Secretary, Joseph A. 
Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Second Tliursday, October, 
December, February, and April. 

San Francisco Gynecological Society. President, T. Henshaw Kelly. Secretary, E. 
Glenn Craig, 490 Post Street, San Francisco, Calif. Eegular meetings held 
second Friday in month. University Club, San Francisco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. President, Eoy Grogan. 
Secretary, J. Mclver, 714 Medical Arts Building, Dallas, Texas. 

Michigan Society of Obstetricians and Gynecologists (formerly the Detroit 
Obstetrical and Gynecological Society). President, H. C. Walser. Secre- 
tary, Harold C. Mack, 955 Fischer Bldg., Detroit, Mich. Meeting first Tues- 
day of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. President, Glen A. Wood. Secretary, 
Nathan N. Cohen, 713 Bast Genesee St., Syracuse, N. Y. Meets second 
Tuesday of September, November, Januarj', March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, T. M. Boul- 
ware, Birmingham, Ala. Secretary, John Newdorp, Montgomery, Ala. Nest 
meeting Montgomery, Ala., April, 1942. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Poster Moore, 
Jr., San Antonio, Texas. Meetings held first Tuesday of each month at 
Gunter Hotel. 

Seattle Gynecological Society. Presid-ent, Glen N. Eotten. Secretary, E. Philip 
Smith, 1305 Fourth Avenue. Meetings third Wednesday. 


Books Received 


THE PREVENTION OF DEFORMITIES IN CHILDHOOD. By Richard 
Beverly Raney, Associate in Orthopaedic Surgery, Duke University, School of 
Medicine, etc. In collaboration with Alfred Rives Shands, Medical Director, 
DuPont Institute of the Nemours Foundation, Wilmington, Delaware, etc. IHus 
trated by Jack Wilson. Published and distributed by National Society for 
Crippled Children in the U. S. A., Inc., Elyria, Ohio, 1942. 

ROENTGEN TREATMENT OF INFECTIONS. By James P. Kelly, Professor 
and Director of the Department of Radiology, Creighton University Schoo o 
Medicine, etc., with collaboration of D. Arnold Dowell, Assistant Professor o^ 
Radiology', Creighton University School of Medicine, etc. 432 pages nit i 
illustrations and charts. The Year Book Publishers, Inc., Chicago, 1942. 

THE AUTONOMIC NERVOUS SYSTEM. By James C. White, Assistant Pm- 
fessor and Tutor in Surgery, Harvard Medical School, etc., and Regina ( 
Smithwick, Instructor in Surgery', Harvard Medical School, etc. ^ Second i m 
469 pages with 92 Dlustrations. The Macmillan Company, New Y'ork, 194^. 
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DOES THIS GRIPE TOUR PATIENTS? 

It has long been known that a characteristic of smooth muscle is its ahilitj to 
maintain a firm and lasting contraction without fatigue. Tlie continuous 
spasm of smooth muscle in the gastro-intestinal tract, which is found in s 
many patients, can usually be controlled effectively by the use of TRASE^TI^E, 

“Ciba.”i Rapidly absorbed, trasentine"^ combines the benefits of atropine 
and papaverine. Lacking, however, are the side effects attributed to atropine, 
such as dryness of the mouth, dilatation of pupils, palpitation, etc. 


1. Effect of Drugs on Allmentory Tract, Panel 
Discussion at Clevelond Session, Jordon, 
Sorah and Gold, H., J.A.M.A.; 117:1336, Al. 


»Trcd. M.rk S' 
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The Anxiety Has Been Taken Out 
of jaundice requiring surgery 

Hemorrhages due to blood prothrombin lack need no longer be a 
concern to physician and surgeon with the availability of 

DESOXYCHOLIC ACID-Breon 
and MENADIONE-Breon 

The giving of fat-soluble vitamin K alone is not enough. Bile must 
be present to cause its absorption. When in hepatic and biliary dis- 
ease the flow of bile is obstructed, bile salts must be supplied. 
Desoxycholic Acid, the bile component most responsible for fat 
emulsion and absorption, is a chemically pure substance whose 
action is uniform. 

Desoxycholic Acid-Greon is prepared from bile of the beef and is 
supplied in grain tablets. 

Menadione has the physiological effect of vitamin K but in greater 
degree than the natural material. When given with Desoxycholic 
Acid it stimulates the liver to synthesize prothrombin. 

Hemorrhagic disease in the newborn also is prevented by the 
giving of Menadione— preferably to expectant mothers during the 
last weeks of pregnancy. 

For oral use, Menadione-Breon is supplied in tablets of 2 mg. and 
in an oil solution containing 2 mg. per cc. For intramuscular injection, 
in 5 cc rubber-capped vials also containing 2 mg. per cc. 


Georqe A. BrOOIl s. Company 

'^S^ltwmaccuiical/ 


KANSAS CITY, MO. 
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SEROUS ADENOFIBROMAS AND CYSTADENOPIBROMAS OP 

THE OVARY 

Roger B. Scott, M.D., Baltimore, jMd. 

(From the Department of Gynecology, Johns Hopkins School of Medicine and 

Johns Hopkins Hospital) 

TN RECENT years we have encountered in our laboratory and have had 
t sent to us from other clinics several examples of ovarian tumors which 
we have designated as serous adenofibromas and cysladenofibromas. The 
paucity of tlie English literature dealing with this type of tumor is 
impressive. Although rare, they constitute a definite subgroup of serous 
epithelial tumors of the ovary. In a review of the ease reports of ovarian 
tumors in our files for the last twenty ycai-s, embracing a total of 26,000 
g.vnecologie cases, 13 case reports of such tumors were discovered and 
eolleeted, and one report was found in tiie general pathology files. Not 
all of these specimens came from our operating room, for many wore sent 
here from other hospitals, some in Baltimore and .some in oilier cities. 
It is interesting to note the various diagnoses under wliicli tiiese tumors 
are filed, particulai’ly the older cases; filiromas, fibromas with inclusion 
e.vsts, cystic filiromas. serous evstadenomas or pajiillary serous cystade- 
uoiiins, solid adenomas, etc. 

The only report in the English literature of a tumor of this type is 
the case report of Wolfe-- in 1927. The most complete report of the 
general sub.iect is that of O.shar FrankP in 1927. In this he describes 
I'Oventeen cases of “fibroma ovarii adenocystienm.'' From the data 
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available in Franld’s article and in the light of more recent knowledge, 
it seems that many of his seventeen cases are incorrectly classified. As 
Dworzak^ and Me.yer have pointed out he included in the group a num- 
ber of Brenner type neoplasms which showed various degrees of the 
pseudomucinous cystic change seen in some Brenner tumors. At least 
four cases must be eliminated from his group. Certainly the cases re- 
ported in a later article (1934) by Oskar Frankl and Klaften^ are ex- 
amples of Brenner tumors. Neumann^'' reports two cases, one an adeno- 
fibroma and one a papillary cystadenofibroma, while the one reported 
by Fleisehmann® in 1916 as “adenofibroma cysticum papillare ovarii” 
fits into this class except that the author describes solid cell nests. This 
again makes one suspect that the growth may also have been a Brenner 
tumor. 


A review of the literature up to 1937 is found in the contribution by 
Robert Meyer in Henke and Lubarseh’s Handbuch dcr Spezicllen Patho- 
logiscJien Anatomie und JJisiologied^ Even here there is insufficient 
data available in many , of the cases cited, and absolute iiielusion, in this 
specific group is a matter of conjecture. 


For example a case included by Spencer^® in his report (1923) of 
ten ovariotomies in women over seventj’’ years of age most certainly 
represents only cystic degeneration of an ovarian fibroma, Dworzak,^ in 
1932, reported a case wdiieli can unequivocally be considered a bilateral 
C3'’stadenofibroma. PrankFs “fibroma ovarii adenocj^sticum” has been 
included as a special type of serous eystadenomas in Taylor’s®*’ recent 
suggested classification of ovarian tumors. This author suggested that 
the grossly, solid Brenner varietj’’ with microscopic c.vsts having pseudo- 
mucinous lining be included as a special type under pseudomucinous 
eystadenomas. All in all, the literature on this type of ovariaii neoplasm 
is extremety scant and much of it is questionable because of incomplete 
descriptions and more recent conceptions of various tumor types. 

Wolfe described adenofibromas as “complex tumors of benign type 
in which epithelial and stromal elements simultaneously multiply. 
These tumors maj’- grossty be quite minute (even microscopic) or very 
huge'. The more solid type closety resembles tlie fibroma of the ovary 
or the solid Brenner tumor. The tumor is firm and compact, but minute 
cystic spaces may often be seen with the naked eye, while at times these 
ej’^stic spaces maj’" be relativety large. The intervening tissue is firm 
and white, wdth often a -whorled arrangement of the strands of dense 
connective tissue. The cystic portions may enlarge, though rarely 
dilating in multilocular fashion, so as to occupy’' a large area of the 
tumor mass and to resemble the common serous c.vstadenomas. But, loi 
inclusion in the group of cystadenofibromas at least a fourth of the 
total mass must remain solid, except pei’haps for the presence of mmu e 
cy'sts. The more solid variety deserves tlie name of adenofibroma. 


Interesting variations in size and position have been observed. The 
tumor in its early- stage may- appear as a tiny-, dense, whiti.sli area which 
stands out from the surrounding cortex, or it may- produce only- a minute 
raised area on the surface of a nonnal sized or. slightly enlarged ovary . 
In other cases it may- gravitate as an easily- delineated nodule to a 
subcortical area and even to the hilus, or it may- appear on the sur ace 



SCOTT: SEROUS ADEXOFIBROJIAS OF OVARY 


735 


as a small papilloma which on gross examination would be termed a 
papillomatous fibroma until stained sections revealed its adenomatous 
character. Even such small nodules may show marked dilatation of one 
or more of the cyst spaces, so that they are then more properly classed 
as small cj’^stadenofibromas. In some instances the neoplasm may he 
multiple. In older literature one finds reports of much larger tumors 
tlian we encounter in our present, early-surgery period, and some of 
our own eases represent accidental findings at the operating table or in 
the pathology laboratoiy. The character of the fluid in the small and 
larger cyst spaces is usually thin and clear, serous in type, but in some 
cases it is thick and albuminous, and it maj’- have a brownish tint. 

Microscopically it is possible to establish a common denominator in 
the explanation of the various gradations of these tumors. As stated 
by Wolfe there are two constituent elements, the glandlike or cyst 
spaces and the fibromatous stroma. All of the small and large cyst 
spaces are lined by cuboidal or columnar, compactly placed, usually 
single-layered epithelium. The epithelium may be from two to four 
cells thick in areas, but this is uncommon and in many instances repre- 
sents only tangentially cut portions. The nuclei are centrally or basally 
placed and are rather dark staining and elongated or circular. The 
cytoplasm is fairly uniform and moderately eosinophilic. Many and 
not uncommonly the majority of the epithelial cells liave cilia. The 
adenomatous areas may be circular, elongated, or quite irregular. One 
often sees a papillary projection from the lining wall into the cyst 
spaces; these outgrowths have a dense fibrous core and are covered by 
the same type of epithelium as that lining the cysts. A papillary tend- 
ency was not usually seen on the surface of the tumor except in the 
case of the small cortical type, in which case the papillae were covered 
With germinal epithelium which frequently sliowed stratification. The 
so-called “psammoma-bodies” so often found in the serous cystadenomas 
ere not uncommon in the adenofibromas and cystadenofibromas, par- 
ticularly those of small size. They seem to develop as a result of 
calcification in the typical small glandlike space, and in one of our 
cases various transition stages, from early partial calcification of a cyst 
space and its lining epithelium to complele replacement, could be demon- 
strated. The stroma is exactly similar to the stroma of the common 
fibromas. There are compact bands and narrow strands of fibrous 
tissue running in all directions, often whorlcd, and much collagen can 
fie found between the separate fibers. The connective ti.«sue reaction 
IS inuch more marked immediately about the cyst spaces, and in a few 
Cl the smaller tumors this pericystic reaction was the only evidence of 
tihiomatous proliferation. With Van Clie-'^on's stain all of this stromal 
tissue appeared to be connective tissue, but with the ^la.ssDii's trichrome 
stain the fibers immediately about the cyst si'ace.s took a ]>eculiar red 
stain, like that of very young .smooth muscle tissue. 



736 AMERICAN JOURNAL- OF OBSTETRICS AND GYNECOLOGY 

Carcinomatous or sarcomatous changes would seem to be as possible 
in these tumors as in the serous cystadenomas or fibromas. The malig- 
nant change, when fully developed, so distorts the picture that it would 
be difficult to determine the nature of the benign precursor in man^'^ 
cases. None of our own tumors were malignant microscopically, and 
none of the patients later developed malignant changes in the contra- 
lateral ovary when it was conserved, in as far as we have been able to 
determine from the follow-up of the patients. 

The gross picture and its variations, as well as the characteristic 
microscopic picture, will seem clearer when the case reports are studied 
and when the question of etiology is discussed. A short summary of 
the clinical and pathologic data in these fourteen eases is presented 
below. Unimportant and unnecessary detail has been eliminated as 
much as possible and in all eases when the t 3 "pical lining epithelium is 
referred to this will mean the cuboidal or columnar, often ciliated type. 

Case 1, — (Gyn. Path. No. 29902.) This is a 52-year-old white female 
who complained of a crampy, aching abdominal pain for the previous 
six months. This pain was most marked in the left lower quadrant. 
Other facts in the history were of no importance and the menstrual his- 
torj^ was normal. She was never married and never pregnant. The 
menopause was two and one-half jmars ago and she had had occasional 
hot flushes. On examination a tumor mass was found in the right 
adnexal region, and on Dec. 3, 1924, at Church Home Infirmary, Balti- 
more, Dr. T. S. Cullen removed the right ovarian tumor, the right tube, 
and the appendix. The other pelvic organs were noted as normal at 
operation. The specimen was sent to the Johns Hopkins Hospital labora- 
tory and the ovarian tumor was found to be a bilobed, firm mass, the 
slightly larger lobe of which measured 4 by 2^/2 by 2 cm. On section 
both lobes were seen to be made up of firm, white, fibrous tissue in which 
there ivere numerous small, smooth-lined, glistening cavities. Micro- 
scopicallj^ the tumor showed dense fibrous tissue in whorls, most dmse 
about the small cystic spaces lined bj’’ the tj^pical epithelium. The 
largest cj’-st space measured 4 mm. in diameter. 

Diagnosis . — Serous adenofibroma, ovary’’, right. Salpingitis, chronic, 
right. Normal appendix. 

Nothing has been heard of the patient since the time of operation. 

Case 2.— (Gyn. Path. No. 38202.) This was an 8T-year-old wliite 
female who complained of vague abdominal discomfort for the past one 
and one-half ymars. She was married but had never been pregnant, an 
the menopause was uneventful forty years previouslyL There was nevei 
any abnormal vaginal bleeding. Upon examination by’ her family pW- 
sician, an abdominal tumor ivas found extending to the umbilicus. u 
April 28, 1932, at St. Agnes Hospital, Baltimore, Dr. Emil h<oyaE i 
a total abdominal hy’stereetomy’’ and a bilateral salpingo-oopliorectomy. 
The specimen -was sent to the Johns Hopkins Hospital pathology’ 
tory. The right ovary’ was replaced by’ a huge cy'stic tumor, IS , 
diameter, whose wall was thin except for about one-third of the 0 ‘ 
mass which was solid and quite firm. The cyst was filled ^ 
straw-colored fluid, although there -were some smaller locules filled i 
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old blood. Many of the locnles presented minute papillary projections 
on the inner surface. The left ovary showed two small cysts filled with 
clear, straw-colored fluid. On microscopic section, these were found 
to be typical small serous cysts. The right ovarian tumor showed the 
same type of cyst wall with cuboidal to low columnar, often ciliated, 
epithelium, and at areas there were papillary projections into the cysts. 
The solid portion was densely fibrous with numerous small cysts lined 
with the same type of epithelium; a few of these smaller cysts also 
had papillary growths from the wall. 

Diagnosis . — Papillary serous cystadenofibroma, ovary, right. Serous 
cysts, ovary, left. Atrophic cervix with Nabothian cysts. Endometrial 
polyp. Atropliic endometrium, myometrium, and tubes. 

The patient has not been seen since operation and no information 
can be secured as to her status. 


Case 3. — (Gyn. Path. No. 38437.) This was a 60-year-old white female 
who was first seen with difficulty in breathing and ■with vomiting for 
several hours prior to admission to the hospital. There had been con- 
siderable epigastric pain and on examination the abdomen was diffusely 
tender. A mass of an uncertain character was felt in the pelvis. No 
data were obtained of the previous health or the menstrual history. 
On June 17, 1932, at St. Agnes Hospital, Baltimore, Dr. Oliver did a 
bilateral oophorectomy, myomectomy (three small subserous nodules), 
and a cholecystectomy. A large calculus was found in the gall bladder. 
The ovarian tumors were sent to the Johns Hopldns Hospital Gjniecologic 
Pathology laboratory, and they were both found to be about 6 cm. in 
diameter and fairly globular in outline. One tumor was solid and of a 
firm, fibrous nature on section. The other tumor was thick walled 
(about 1% cm.), and in this wall minute cystic spaces were seen. There 
was a large cyst, occupying the central portion of the tumor and this 
was filled with clear, mucinous material. There were a few papillary 
projections on the wall of the cyst. On microscopic examination the 
solid tumor was found to be a typical fibroma, and the opposite one had 
a cyst lining of the typical epithelium; distributed throughout the fii’m 
fibrous wall were numerous small glandlike spaces lined bj^ the same 
epithelium. 

Diagnosis. — Papillary serous cystadenofibroma, ovary, one side, 
fiibroma, ovary, other side. Myomata uteri, subserous. Cholelithiasis 
and chronic cholecystitis. This patient cannot be traced. 


Case 4. — (Gjn. Path. No. 44921.) This was a ivliite -woman, 60 years 
pt age, who complained of vaginal bleeding of Dvo years’ duration, more 
intense in the past three weeks. The menses -were regular and the 
menopause occurred eight years previously. There had been four preg- 
these resulted in an early miscarriage. The youngest 
c uld was thirty years of age. On examination bilateral adnexal masses 
nhl Nelson at the Womans Hos- 

pital, Detroit, Michigan, did a hysterectomy and a bilateral salpingo- 
oplioreetomy. Dx'. D. C. Beaver, director of the laboratory at this 
ospital, sent Dr. Novak slides and photographs of these tumors. The 
tl ^t’e self-explanatory for gi-oss description ( Pigs. 1 and 2 ) ; 

le left, solid tiimor measured 4.5 by 4 by 3 cm. and the right, partially 
fi'b^-*^ measured 5 by 4 by 4.5 cm. ]\Iicroscopically there was the 
lous tissue overgrowth with many small cystic spaces lined by the 
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typical epithelium. The large cyst had the same type of lining epi- 
thelium, and on both sides papillary projections from the wall of the 
cyst spaces were seen. Psammoma bodies were seen on both sides. 

Diagmsis . — Papillary serous adenofibroma, ovary, left. Papillary 
serous cysta denofibroma, ovary, right. Atropliic endometrium and 
endometrial polyps (which probably accounted for the postmenopausal 
bleeding). 

This patient at present is alive and well, according to correspondence 
from Drs. Beaver and Nelson. 



Pig. 1. — Case 4. Gross picture of the serous adenofibroma -which replaced the left 
ovary. Psammoma bodies and minute papillary projections into many of the tuaj 
cyst spaces were seen microscopically. About actual size. See Fig. 2 for tumor oi 
the opposite ovary. 



Pig. 2. — Case 4, Gross picture of the serous cystadenofibroma ^hich r P 
the right ovary. Psammoma bodies and a papillary tendency '''’sre s e 
side as in Pig. i. a small accumulation of papillary projections can o 
at the upper border of the largest cyst. About actual size. 


Case 5.--(Gyn. Path. No. 45368.) A 42-year-old colored female com- 
plained of pain in both lower quadrants for fitm weeks, prolmiged ' 

and continuous vaginal bleeding for the previous month. Slie_ lia 
admitted to the Hospital three months prior with a diagnosis o^ 
acute salpingitis and pelvic peritonitis. Sulfanilamide ,A{. 

given at this time with apparent good results. She had iiad tno i 
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ous pregnancies and f nil-term deliveries; the youngest child was twenty- 
three years old. Bilateral tender adnexal masses were felt, and on July 
28, 1937, Dr. Laman Gray did a subtotal aljdominal hysterectomy and 
bilateral salpingo-oophorectomy. The right ovary showed a papilloma- 
tous, firm projection from the surface, about 1 cm. in greatest diameter. 
On microscopic section this was found to consist of dense fibrous tissue 
with a few very small, glandlike spaces lined by columnar or cuboidal 
epithelium. 

Diagnosis . — Surface serous papillomatous adenofibroma, ovary, right. 
Endometrium, interval, non-secretory. Myomata uteri, intramural and 
subserous. Pyosalpinx, bilateral. Abscess, ovary, bilateral. 

She was seen two and one-half years later, and although she had 
numerous complaints, examination, including pelvic, was without sig- 
nificant findings. 

Case 6. — (Gyn. Path. No. 46139.) A 58-year-old colored female was 
admitted with the complaint of left lower quadrant pain at intervals 
over the previous three j^ears. Menses were always regular, and the 
menopause was uneventful eight years previously. She had three preg- 
nancies : one a miscarriage, one a stillborn, and one a fnll-term delivery 
in which the infant died at the age of six months. Nodular pelvic masses 
were felt, and on Jan. 26, 1938, Dr. T. S. Cullen did a bilateral salpingo- 
oophoroeystectomy. The right cyst was 10 cm. in diameter and the 
left was 3.5 cm. in greatest diameter. The cysts were multilocular and 
filled with clear, straw-colored fluid. In each there were dense solid 
portions which made up aboiit one-half of the tumor mass. The 
fibromatous reaction and the small gland spaces with the typical lining 
epithelium were again seen in the solid portions on stained sections. 
The larger cysts were also lined with this epithelium. 

Diagnosis . — Serous eystadenofibromas, ovary, bilateral. Atrophic 
tube, bilateral. 

This patient was well except for occasional hot flushes two and one- 
half years after operation. 


Case 7. — (Gyn. Path. No. 48600.) This Avas a 31-year-old colored 
female Avho complained of pain in both lower quadrants of the abdomen 
for the previous nine months, and this pain had become constant in the 
left loAver quadrant for the past three Aveeks. Over the previous year 
she had noted increasing enlargement of the abdomen. IMenses were 
aiAvays regular and she had had tAAm pregnancies, both of AA^iich ended 
111 miscarriages one and tAvo years previouslj'. On examination a large 
cystic mass Avas found arising from the right adnexal area and extend- 
.ii}st above the umbilicus. On klay 31, 1939, Dr. Henry Bennett 
aid a right salpingo-oophorocystectomy. The cyst Avas found to be 
lA'isted slightly and adherent. On examination the mass Avas found to 
consist of tAA’o large cysts, and measuring 15 by 16 by 11 cm. and 
h by 20 by 9 cm., respectiA'ely. These Avere filled Avith thick, dark 
noAATi, gelatinous material, and there AA-ere several daughter cysts in 
10 AA’all. .Several small papillary jirojeclions Avere seen protruding into 
one of the cysts. The Avail Avas 1 to 4 mm. thick, except at one border 
viicre there Avas a dense, firm, solid mass 5.5 cm. in its greatest diameter. 

le ovary \yas distinctly outlined and separate, except that the solid 
mass described Avas attached to one pole. The ovary measured 3 by 5 
1.0 cm., and it contained a few small follicle cysts on section. The 
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solid part of the neoplastic mass revealed the characteristic fibrous 
stroma with small cystic spaces lined by the typical epithelium. The 
cyst walls all had tlie same type of lining and there were numerous small 
and moderate-sized’ papillary projections from the wall into the cysts. 
Psammoma bodies were frequent. 

Diagnosis . — Papillary serous cystadenofibroma (papillomatous in 
type), ovary, right. Perisalpingitis, chronic, right. This patient was 
seen again two years after discharge and pelvic examination revealed 
the uterus to be adherent to the left, and there were no palpable adnexal 
masses. 

Case 8. — (Gyn. Path. No. 50470.) This was a 69-year-old white 
female who ceased menstruating at fiftj’^-two years of age for a period 
of six months and then began to have apparently normal menses every 
three to six months. In September, 1939, she began to bleed continu- 
ously and a curettage at that time revealed adenocarcinoma of the 
fundus uteri. A full course of radium therapy was given. She had 
had six pregnancies and full-term deliveries; the youngest child was 
thirty-five years old. The menses Avere not unusual before the onset of 
the present illness. On examination at Johns Hopkins Hospital the 
uterus was found to be about three times normal size, and a partially 
cystic mass, about 7 cm. in diameter, was felt in the right adnexal area. 
On May 14, 1940, Dr. Richard TeLinde did a total abdominal hysterec- 
tomy and a bilateral salpingo-oophoi'ectomy. The right ovarian tumor 
measured 8 by 4 by 3 cm. and one-half of this tumor was solid, the 
other half being cystic. The cystic part was filled Avith thin, clear fluid, 
and there Avere a fcAv papillary processes in the cyst AAmll. Micro- 
scopically the section shoAved the fibromatous overgroAvth Avith the small 
cystic spaces and the usual epithelial lining of both the small spaces and 
the larger cysts. Papillary projections Avere prominent and a feu' of 
the fibrous areas shoAved a moderate amount of hyaline degeneration. 

Diagnosis . — Papillaiy serous cystadenofibroma, ovary, right. Cenu- 
citis, ehi'onic. Adenocarcinoma, fundus, uteri. Myomata uteri, sub- 
serous. Atrophic tube, bilateral. Atrophic ovary, left. 

All effoi’ts to contact this patient since discharge haAm failed. 

Case 9.— (Gyn. Path. No. 51214.) This was a 55-year-old Avhiie 
female aaIiosc chief complaint Avas pressure in the rectum. She had 
had a uterine suspension, appendectomy, and right oophorectomy ten 
years previously. Menses A\wre normal, and the menopause occurred 
eight years prior to admission. This patient Avas operated _upon m 
Binghamton, Ncav York, by Dr. Francis O’Neill, and a description 
the gross tumor and sections AA’ere sent to Dr. Novak at this Laborator.A 
by Dr. Victor W. Bergstrom, Director of the Kilmer Pathologica^ 
Laboratory, Binghamton, on Sept. 1, 1940. The tumor measured y 
8 by 4 cm., and it Avas somcAAdiat nodular. On section there AA^as a tnm 
fibrous capsule and the tissue AA^as yelloAvish, dense, fibrous, and otten 
arranged in AAdiorls. Stained sections shoAved the small glandlike 
in a dense fibrous field. The epithelial lining of these spaces Avas ot ic 
typical type. 

Diagnosis. — Serous adenofibroma, OAmry, left. 

The patient is noiv living and Avell. 
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Case 10. — (Gyn. Path. No. 51446.) This was a 46-year-old white 
female who complained of vaginal bleeding of thirty-three days’ dura- 
tion. Menses were always regular, and there were no data given as to 
her previous pregnancies, if any. On examination the uterus was retro- 
flexed and very nodular. On Oct. 24, 1940, at Boh Secours Hospital, 



Fig. 3. — Case 10. Cross section of the left ovary, approximately actual size. The 
two cortical adenoflbromas, extending subeortically, are easily seen, and the cyst 
at the bottom was found to be a typical small serous cyst. 



en!t>ipn,,f‘ High power (X5j0) of the typical, single-layered, columnar 

ihtr. 1'“'’' ‘‘“ms the “glandlike” spaces. Ciliated cells were more abundant here 
man in most of these neoplasms. 


altiniore. Dr. Emil Novak did a subtotal, abdominal hysterec- 
omy and a right salpingo-oophorectomy. The right ovary was slightly 
aiger than normal and the surface was smooth. On section two siib- 
cortieal, solid nodules, were seen, the largest measuring 1.2 cm. in 
t lanieter. At the operating table these were thought grossly to be 
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small Brenner tumors. ]\'Iieroseopically the solid areas contained small 
cystic spaces and one large cystic space (0.7 mm. in diameter), all of 
which were lined by this typical epithelium. The spaces were imbedded 
in a dense fibrous stroma. 

^ Diagnosis . — Serous adenofibromas, ovary, right. Serous cyst, ovary, 
right. Endometrial hyperplasia. Myomata uteri, intramural. Normal 
tube, right. 

This patient is alive and well one and one-half years postoperatively. 

Case 11. — (Gyn. Path. No. 51534.) This was a 40-year-old colored 
female who complained of pains off and on for twelve years in the left 
lower quadrant of the abdomen and of an abdominal tumor which she 
had felt for the past year. In this previous year she had backache and 
rather marked frequency of urination without burning. Menses Avere 
always regular, and there had been one pregnancy and full-term delivery 
nineteen years previously. On examination the uterus was replaced by 
a nodular mass extending to about midwaj’^ between the symphysis and 
the umbilicus and filling the adnexal areas. On Noa’'. 22, 1940, Dr. 
Henry Bennett did a subtotal abdominal hysterectomy, salpingo- 
oophorectomy, right, salpingectomy, left, resection of small ovarian cyst, 
left, and appendectomy. The right ovary measured 3.5 by 2.5 by 1 cm. 
and the surface Avas Avrinkled. On section a fcAv small cysts Avere seen 
filled Avith clear, thin, fluid. Microscopically there Avas a central area 
8 by 4 mm. Avhich contained numerous small cysts of irregular shapes 
and Avithout much fibrous reaction about them. In a microscopic area 
(1.5 mm.) just to the side of the cystic portion there Avas a denser por- 
tion in Avhieh Avere imbedded many small glandlike spaces. The fibrous 
tissue proliferation AAms more extensNe here. The epithelial linings of 
all of these spaces and of the more cystic area described Avere of the 
typical type. 

Diagnosis . — Serous adenofibroma, ovary, right. Endometritis, chronic. 
Myomata uteri, intramural and subserous. Salpingitis, chronic, left. 
Salpingitis, isthmiea nodosa, i-ight. Endometrial cyst, ovary, left. Nor- 
mal appendix. Postoperatively the patient developed an incisional in- 
fection and later a Amntral hernia. On June 11, 1941, this hernia lyas 
repaired and pelvic examination revealed no enlargement of the remain- 
ing left ovary. She is noAV asymptomatic. 

Case 12.— (Gyn. Path. No. 52448.) This was a 29-year-old Avhite 
female Avho complained of pain in the right loAver abdomen for the 
past year. Menses Avere ahvays regular. She had had three_ early 
spontaneous abortions in the previous five years, the last one being lu 
April, 1940. Appendectomy AA'as done at the age of thirteen. A ^ 
mass Avas felt in the region of the right ovary, and on April 30, 194 > 
Dr. Richard TeLinde did a right salpingo-oophorectomy. The rig 
ovary Avas densety adherent to the adjacent structures. It measure 
5 by 4 by 2 cm. The surface was coAmred AAdth many fibrous tags, an 
there were about ten slightly eleAmted, small, firm areas. On section 
these firm areas Avere found to be minute cortical, dense, white struc 
tures. Slicroseopically these cortical areas shoAved heaAy fibrous pro- 
liferation and numerous small cysts, all lined by the same tjTpe ot ep ' 
thelium seen lining germinal inclusion cysts. The areas were qui e i 
tinctly outlined and separate from each other. INIany psammoma bo i 
Avere seen in all stages of formation. 
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Diagnosis . — Small serous adeiiofibromas, ovarj", right. Follicle cysts 
and corpus luteum, ovary, right. Salpingitis, isthmica nodosa, right. 

The patient is now well except for some persisting slight pain in the 
left lower quadrant. 

Case 13. — (Gyn. Path. No. 52750.) This was a 58-yeai’-old white 
female who complained of browmish vaginal discharge which at times 
contained blood for the previous thirteen years. Thirteen years ago she 
had an ovarian cj^st removed at another hospital, and no data were 
available, except that the patient said that it weighed thirty-one pounds. 
She never menstruated following this operation. Prior to the operation 
she had had two full-term, ratlier difficult, deliveries. A curettage was 
done by Dr. Leo Brady and the curettings showed adenocarcinoma of 



Fie. 0. — Case 12. Low power (XoO) of a portion of one of the cortical adenofl- 
oromas in this case, showing the small “glamllike" spaces, the fibromatous pro- 
liferation, many psammoma bodies, and the surface papillarj’ tendency. 


die fundus uteri. Following 3,600 mg. hours of intrauterine radium 
find 6,000 r. units of deep x-ray therapy. Dr. Brady on June 16, 1941, 
did a total abdominal hysterectomy, riglit salpingo-oophoreetomy, and 
appendectomy. The right ovary measured 3 by 2 by 1 cm., and project- 
mg from one pole was a firm, white nodule which measured 1 cm. in 
diameter. On stained section the tissue of this nodule was dense and 
nhroim and scattered about were several small, irregular cysts which 
were lined by the usual epithelium. 

Diagnosis . — Papillomatous serous adenofibroma, ovary, right. Atrophic 
cervix. Endometrium, iiostmenopausal, atrophic (no adenocarcinoma 
vas found in numerous sections). Ilypertropliy of uterus. Periuterine 
adhesions. Atrophic tube, right. IMueoeele of appendix. 

The patient wa.s clinically well one month after discharge. 

t-.\si; 14. — (Gyn. Path. No. 17071.) This 50-year-old white female 
came to- autopsy ten hours following removal of a chromophobe adenoma 
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of the pituitary which had produced progressive loss of vision over three 
years. She was cpiite obese, never pregnant, and menses were always 
regular. The menopause occurred five years prior to admission. At the 
age of twenty, there had been a pelvic operation of an unknown char- 
acter. At autopsy the left tube and ovary \vere missing, and there were 
several moderate-sized intramural myomas. The ovary was about normal 
size, and projecting from one side was a thin-wmlled cyst about 4 cm. in 
diameter. The cyst contained clear serous fluid and the walls were 
smooth. On section numerous minute cysts were seen in the ovarian sub- 
stance below this attached large cyst. Microscopically there wms in 
this ovarian area and extending centrally a large collection of minute 
cysts imbedded in a dense fibrous stroma. These cysts were lined with 


/ 



Fig. 0. — Surface germinal epithelium (X1200) of the ovary of a 
female. This demonstrates the cilia which may rarely be found on uninvagindi 
surface epithelium. (Gyn. Path. No. 53139.) 

the typical epitlielium, as was the large cy^st which seemed to arise from 
this area. The solid area ivith many cysts was about 1.5 cin. in diameter. 
At the border of this intraovarian lesion there was a minute circular 
fibroma without ey'stie contents. Psammoma bodies were seen. 

Diagnosis . — Serous cystadenofibroma, ovary, right. Normal tube, 
right. Myomata uteri, intramural. 

In summary, therefore, our series includes 8 adenofibromas and 8 
cy^stadenofibromas. One adenofibroma was associated with a ey^stadeno- 
fibroma of the opposite side, and in one case there were bilateral cyst- 
adenofibromas. Two adenofibromas and one cy^stadenofibroma weic o 
the surface papillomatous ty'pe, and in 2 eases there -were multip e 
cortical or subcortical adenofibromas. The remaining tumors comple e j 
or almost completely* replaced the ovaiy. Only^ one adenofibioma pie 
sen ted papillary projections into the small cy’st spaces, w'hile o o 
cy'stadenofibromas grossly' or microscopically' revealed this laiia ion. 
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All but 4 of these tumors were palpable preoperativelj'’, either as tumor 
masses or as enlarged, atypical ovaries; 3 of them [a surface papilloma- 
tous adenofibroma (Case 5), adenofibromas (Case 10), and an adeno- 
fibroma (Case 11)] were incidental laboratory or operating room find- 
ings, and the fourth was found at autopsy. Had a pelvic examination 
been done in this autopsy case the associated cyst could undoubtedly 
have been palpated. 

The co-existing uterine, tubal, and contralateral ovarian pathology 
was without any apparent significance. The opposite ovary in 2 eases 
presented the same type of tumor or a variant thereof, and in one case 
there was a large fibroma on the opposite side. In the other cases the 
opposite ovary was not removed at operation because of its normal 
character, or when removed it was normal or it revealed totally un- 
related pathology (except for a serous cyst on the opposite side in one 
case and two serous cysts in the same ovary in another case). Myomas 
of the uterus were found in 6 eases. . This may seem a high percentage, 
but in proportion to the incidence of myomas in our total operative eases, 
which include a large number of colored patients, it is not excessive. 
In many of these 14 cases the myoma was the sole or major contributing 
factor to operative intervention. Two of the 4 colored females in this 
series had myomas. Salpingitis and other pelvic inflammatory lesions 
were no more frequent than would be expected in any consecutive series 
in our Laboratory. The presence of adenocarcinoma of the corpus uteri 
in 2 cases is interesting, but of no great significance, except that it con- 
stituted the indication for operation in these patients. 

In evaluating the symptoms, abdominal pain was the presenting com- 
plaint in nine of the eases. In one of the eases it was the pain of pelvic 
inflammatory disease and in another the pain of cholelithiasis. In one 
case pain was due to the pressure of large myomas. In the remaining 
6 cases the pain was directly related to the ovarian neoplasm or neo- 
plasms. In only 2 cases had the patient noted the tumor growth prior 
to operation. 

Five patients complained of abnormal uterine 1)leeding. Superficially 
this might suggest that such tumors may exhibit endocrine properties, 
hilt in all of these cases the other existing pathology more adequately 
explained the bleeding : 

Case 4: Endometrial polyps 

Case 5 : Myomata uteri, intramural and subserous ; pyosalpinx, 
bilateral; abscess, ovary, bilateral 

Case 8: Adenocarcinoma, fundus uteri 

Case 10: Endometrial hyperplasia; myomata uteri, intramural 
and subserous 

Case 13 : Adenocarcinoma, fundus uteri 

lu 11 of Frankl’s cases there were urinary complaints, but in only 
one of my series was this noted, and in this ease it was probably due to 
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pressure from mjmmas. This discrepancy in figures is probably ex- 
plained by the great size of the tumors in Frankl’s group. 

Here, as in all other reported cases, the age incidence is found to be 
very characteristic. 


Table I. Age and Distribution of Cases 


AGE 

FRANKL ’S 
TYPICAL 

CASES 

AVOLPE 

NEUilANN 

DWORZAK 

PRESENT 

TOTAL 

20-29 1 





1 

1 

30-39 





1 

1 

40-49 

4 

1 

1 


3 

9 

50-59 

6 




5 

11 

60-09 

' 2 


1 

1 

3 

7 

70-79 

i 1 





1 

80-89 





1 

1 

Totals 

13 

I 1 

2 

1 

14 

31 


Other reported eases in -which the pathblogie diagnosis seems doubtful 
are not included in Table I. In these 31 cases, all but 2 are forty years 
of age or over (93.5 per cent) and all but 11 are fifty years of age or 
over (64.5 per cent). It is well known that with increasing age and 
ovarian atrophy, fibromatous reaction and replacement becomes more 
common, and with the corrugation of the surface and the invagination 
of the germinal epithelium, germinal inclusion cysts are a frequent find- 
ing. It is not surprising, therefore, that these tumors, the chief patho- 
logic feature of which consists of fibrous tissue proliferation about 
numerous small “inclusion-like” cysts, should be more common beyond 
the fourth decade of life and paiTieularly after the menopause. 

Two patients of this group were one to five years postmenopausal. 


3 were five to ten years, 2 were ten to twenty years, and 1 forty years. 
There were no accurate menstrual data on one patient, aged 60 years, 
Avho was obviously past the menopause. Dworzak felt that the earl} 
menarche and early menopause in his patient and in many of Frankl s 
patients were significant. Early menopause means early ovarian in- 
activity, and only in this way would it seem to play a part. A sune} 
of these cases as to menarche, parity, and age of menopause shous no 
significant relationship, 

The follow-up in many of these cases is not as adequate as one uould 
desire. In those cases which we have been able to follow, there is no 
evidence that a similar tumor has developed in the remaining o%ai.i, 
nor is there any evidence that these tumors were in any sense mahgnain^ 
Microscopically there was no suggestion of malignancy, and the on } 
alteration in the usual epithelial character was a slight piling ? 
the lining cells in some cases. Any one familiar with the microscop^^ 
picture of benign serous eystadenomas realizes that this is a 
finding. As previously stated, it is conceivable that carcinoma mig i 
velop from the epithelial elements or sarcoma from the conneetue issi 
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We have not had an opportunity to trace such a transition, and were 
malignancy to occur, the gross and microscopic picture would probably 
be so altered that it would be impossible to say that the tumor might 
have originallj’ been an adenofibroma or cystadenofibroma. 

ETIOLOGY 

Since the work of Eobert Meyer‘- in 1916, practically all gynecologists 
are agreed that serous cj’sts and serous eystadenomas are derived from 
the germinal epithelium. Meyer felt that all ciliated epithelial tumors 
were derived from the germinal epithelium. Goodall,^® in 1920, demon- 
strated that the Wolffian tubules unite outside the ovarian structure 
in embryonic life and that the medullary raj'^s and rete ovarii are derived 
direetly from the germinal epithelium. Therefore, if serous tumors are 
derived from remnants of these structures in the adult ovary, they are 
indirectly of germinal epithelial origin. As Goodall states, there is no 
tissue in the human bodj’- which can equal the metaplastic power of 
this epithelium. Ciliated epithelial cells have been found on the surface 
of the ovary by Pfanneirstiel,^® Flaischlein,® Walthard,^’- de Sinety et 
Malassez,^" Goodall,^® and others. In several eases Avith corrugations of 
the surface and invaginations of the surface epithelium, the author has 
found ciliated epithelium, both in the sulci and over the gyri, although 
never as marked as in the germinal inclusion cysts. 

The similarity of the epithelial lining of the cyst areas in the adeno- 
fibromas and eystadenofibromas to that of the invaginating surface epi- 
thelium and the germinal inclusion cysts places this group in the serous 
epithelial class. This agrees Avith the etiologic impression held by 
Divorzak and Wolfe. Wolfe feels that the beginning is a fibromatous 
surface sprouting from the ovarian cortex AAdiich is later invaded by the 
somcAAliat piled-up germinal epithelium. This burroAvs in narroAv, zig- 
zag, elongated channels into the depths of the fibromatous stroma. The 
fact that the cyst spaces in the adenofibromas are comparatively regular 
in outline and the finding of small cortical and slightly larger central 
tumors Avould lead one to expect tliat the inAmgination preceded the 
fibromatous reaction and that the tumor then progressed centrally or 
peripherally. The cyst spaces probably multiply by budding and 
progi'essive invagination. We haAm called the surface fibromas, Avhich 
shoAv the long, tAvisting narroAv epithelial channels in a dense eonnectwe 
tissue matrix, intracanalieular fibroadenomas, because of their striking 
Tesemblance to the well-knoAAUi intracanalieular fibroadenomas of the 
hi east. In the past tAventy years in our laboratory, aa'c haAm had 9 of 
these tumors, all less than 3 cm. in diameter and none as large as cited 
bj Taylor.^® In our cases, Ave haA'e not included those A\diich Avere an 
integral part of an associated cyst and projected into it from the cyst 
AAall. These A\-ere preponderantly in elderly females, and psammoma 
Podies AA'crc even more frequent than in the adenofibromas and cyst- 
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Fig. 7. — Photomicrographic diagram of tliC probable development of 
fibromas and cystadenoflbromas from the germinal epithelium and the *'®*^Ynn 
to serous cysts and cystadenomas and papillomatous fibromas. For dlscus-sion ^ 
body of the paper under etiology. 
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adenofibromas. Microscopically one feels that these epithelial channels 
ill the intracanalienlar fibroadenomas are still connected with the 
surface. 

Fig. 7 represents what most logically is the etiology of the adeno- 
fibromas and eystadenofibromas of the ovary. Onr files have been 
searched for a typical example of each step in this process, and an 
effort has been made with these photomicrographs to be as graphic 
and understandable as possible. The tissues from which these tumors 
are derived are the germinal epithelium with its cuboidal and. occasional 
peg-shaped, and often small round basal (“germinal”?) cells, and the 
underlying tunica albuginea, and fibrous cortical stroma. Some un- 
laiown factor can stimulate activity in these tissues in either of two 
possible directions. The fibrous stroma maj’^ begin to grow and produce 
the common papillomatous fibroma. The stromal proliferation in turn 
activates the overlying epithelium, and it is often seen to pile up, and 
it may penetrate the fibroma in narrow tortuous channels and form the 
intracanalienlar fibroadenoma. On the other hand the epithelial chan- 
nels, as Wolfe believes, may partially or completely be nipped off to pro- 
duce a papillomatous adenofibroma or fibroadenoma. It is then possible 
for this to grow and become the large adenofibroma or cystadenofibroma. 
If this last step were the usual process, the ovary on this side would 
be expected to remain relatively distinct and attached at one pole, but 
this was not so in most of the large tumors of this series. More fre- 
quently the germinal epithelium invaginates from the ovarian surface, 
is pinched off, and produces germinal inclusion cysts. Gardner® states 
that these are seen most commonly in the presence of pelvic infiamma- 
tion and subsequent adhesions, but atrophic and atrophjing ovaries of 
the female past forty years of age have been the site of predilection 
m our experience, as stated by Novak.^® As the epithelium dips into 
the surface sulci, it can often be seen to pile up slightly and to assume a 
luore compact cuboidal or columnar character, and it is often ciliated; 
at times this epithelium resembles tubal and more rarely endometrial 
epithelium. , The inward sprout of germinal epithelium is then com- 
pressed in its proximal portion, leaving a typical inclusion cyst. By 
budding of this sprout and by a similar process elsewhere, multiple 
cortical inclusion cysts are formed, or in other cases a distinct cortical 
or subcortical nodule of many small cysts and marked pericystic fibrous 
tissue proliferation. The isolated or widely distributed germinal in- 
clusion cysts usually show little or no fibrous overgrowth about them. 
The single, large inclusion cyst or the definite nodule may enlarge pri- 
marily into a single or multiple cystic structure, constituting the well- 
known serous cyst or serous cystadenoma, with or without papillary 
tendency. The small adenofibroma may show neoplastic growth and 
’’^cy completely replace the ovary to form the large adenofibroma or, 
because of enlar gement of some of the cyst cavities it gives rise to the 
c> stadenofibroma, with or without papillary tendencies. 
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GLASSIFICATION 

It seems that these tumors etiologieally must be considered a special 
group under the serous epithelial tumors or, as Taylor has classified 
them, a special type of epithelial tumor under the heading of serous 
cystadenoma. It is not my wish further to complicate tlie already com- 
plicated classification of ovarian tumors, but these tumors comprise a 
definite group. The name of serous cystadenoma alone does not ade- 
quately describe tumors which include a solid, fibrous portion with the 
numerous, minute, “glandlike” spaces characterizing the cystadeno- 
fibromas. Certainly it is not adequate for the grossly solid or minutely 
cystic adenofibroma. If one-fourth or more of the total space occupied 
by the cystadenoma type of tumor is solid (in a fibroma-like manner), 
then it should be called a cystadenofibroma. The prefix of serous to 
these tumors is indicative of their etiology. Because of the possibility 
of malignant change, the epithelial elements must receive first considera- 
tion, and to classify the neoplasm as a mere variant of the fibromas 
would be unwise. 

SUMMARY 

1. Fourteen cases of serous adenofibromas and cystadenofibromas of 
the ovary are reported. These tumors correspond to the typical “fibroma 
ovarii adenocysticum” of Frankl, and Wolfe’s ease in 1927 is the only 
one previously reported in the English literature. 

2. The tumors were found to be made up of tivo component parts, 
a dense connective tissue matrix in which were imbedded numerous small 
cystic spaces lined by compact, single-layered, cuboidal or low columnar, 
often ciliated epithelium. “Psammoma-bodies” and papillary tend- 
encies were frequent. 

3. Grossly the tumors were firm and solid, with minute cystic spaces 
(adenofibromas) or partially cystic Avith at least one-fourth of the mass 
solid ( cj^stadenofibromas ) . 

4. In two cases the neoplasm Avas bilateral, and in 3 cases the neoplasm 
Avas an incidental laboratory finding. 

5. There Avas no constant associated pelvic pathologj^ of significance, 
although myomata uteri Avere found in 6 cases. 

6. Pain Avas the most common presenting complaint in nine instances, 
and in 6 of these eases it could be definitely related to pressure of the 
tumor. 

7. No . endocrinologie importance could be attached to these tumors. 
Five eases of abnormal vaginal bleeding Avere adequately explained bj 
associated pelvic patlmlogic conditions. 

S. The most striking clinical feature urns tlie age of the patients. 
In a total of 31 tumors of this distinct group collected from the litera- 
ture and including this series 29 (93.5 per cent) Avere forty years o 
acre or over and 20 (64.5 per cent) Avere fifty years of age or over. 
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9. Malignancy (clinically or microscopically) was not observed in any 
of these cases, in spite of the fact that the potentialities in this respect 
would appear to be as great as in the serous cystadenomas and the 
fibromas. 

10. A chart and discussion portraying the concept that these tumors 
are of germinal epithelial origin and emphasizing their close relationship 
to serous cystadenomas and papillomatous fibromas is shown. 

11. It is suggested that these tumors be classified as a special type of 
epithelial tumor of the ovary under the subhead of serous cystadenomas, 
as previously suggested by Taylor. 

The author wishes to thank Dr. Emil Novak and Dr. Richard TeLinde for their 
suggestions and criticisms. Dr. Novak for the use. of liis photograph (Fig. 3), Drs. 
Harry Nelson and D. C. Beaver of Detroit for the use of their case and pictures, 
Dr. Francis O’Neill and Dr. Victor C. Bergstrom of Binghamton, N. Y., for the 
use of their case, and Miss Mary Heaton for technical assistance. The author also 
wishes to express his appreciation to Mr. P. D. Malone for his assistance in the 
preparation of Pig. 7. 
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SEVERE POLYNEURITIS DUE TO VITAMIN B DEEICIENCY 

IN PREGNANCY 

Leon S. McGoogan, M.D., Omaha, Neb. 

(From iJie Department of Obstetrics and Gynecology of the University of Nebraska 

College of Medicine) 

I N 1932 the author reported five eases of severe poljuieuritis following 
pernicious vomiting of pregnancj^ under the title of “Toxic Neuronitis 
Complicating PregnanejE”® Since that time fifteen additional eases 
have been observed. In those intervening years from 1932 to 1941 
further studies by man^'' investigators have proved that the condition is 
due to a vitamin B deficiency and can no longer be ascribed to a “tox- 
emia developing during pregnancy.” 

Beriberi has long been knoAvn in the. Orient and has been reported 
as a complication of pregnancy. In some instances the symptoms have 
been mild® and in some others so severe as to result in deatli. Theobold^^ 
suggested in 1930 that the neuritis of pregnancy was due to a vitamin B 
deficiency, because the neuritic form of beriberi in Bangkok was much 
higher in the pregnant woman than in the nonpregnant Avoman, and 
because the symptoms of beriberi are indistinguishable from the pol}"- 
neuritis of pregnancy. Some authors,®’ hoAvever, believe that the 

lack of only Autamin Bj Avill not cause the nervous lesions of degeneration 
and suggest that a deficiency of vitamin A or of other factors of the 
Autamin B complex is also necessary. 

The deficiency of vitamin Bj^ may arise from numerous factors: in- 
adequate intake, inadequate absorption, or increased utilization, such 
as occurs in prolonged illness, in acute febrile conditions, or in preg- 
nancy. 

, Many diets are inadequate as to Autamin B^ content. Various in- 
vestigators^’ ^ state that in the nonpregnant individual the diet sliould 
contain 150 to 250 units per daj^ 

The onset of a pregnancj’' increases the requirement of Autamin B„ 
and most authors state that the intake should be doubled during preg- 
nancy and again increased during lactation.^’ ” 

Williams, Griffith, and Fralin^' studied the vitamin intake in the 
diet of 91 pregnant Avomen, using approximately 500 units as the ade- 
quate intake level per day. On this basis only 37.17 per cent of then 
patients had an adequate intake. 

HorAA'itz and Parley® studied 100 AA’omen estimating the O.B. • 
principle in the urine and reported on 86 cases. Thirteen AVomen la 
a loAV level; hence 15 per cent had a Ioav intake of vitamin B. 
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Staliler'^- estimated the amount of vitamin excreted in the urine after 
daily administration of 10 mg. of thiamin intramuscularly for four 
days. Of the 40 mg. given, the normal nonpregnant woman excreted 
46 per cent, the normal pregnant Avoman 30 per cent, and the poly- 
neuritic woman 11 per cent. The polyneuritic pregnant woman retained 
more of the vitamin because there was a lack of it in the tissues. 

The severe eases of polyneuritis with Avhich this paper is primarily 
concerned develop early in pregnancy, and are usually preceded by a 
severe pernicious vomiting of pregnanejL Some cases have been re- 
ported in Avhich vomiting did not occur. The deficiency of vitamin 
in pernicious vomiting is brought about first by a lack of food intake, 
second by a failure of retention of food ingested, and third by a high 
carbohydrate diet accompanied by administration of large amounts of 
intravenous glucose. 

The usual history is one of vomiting with attempts at high carbohj’^- 
drate ingestion and the administration of glucose, with or without im- 
provement of the patient and the onset of a peripheral neuritis. The 
first sjmiptoms are those of generalized iveakness, pain in the calves of 
the loAver legs, numbness, and tingling of the hands and feet, and in- 
ability to walk. Careful examination at this time reveals atrophy of 
muscles and overlying skin, and diminished or absent reflexes in the 
emmlved areas. The weakness and paralysis ascends the body. Reten- 
tion of urine or incontinence Avith overfloAv, constipation, paralysis of 
the abdominal muscles, paralysis of the accessory muscles of the chest, 
and involvement of the bulbar area Avith diaphragmatic paralysis, tachy- 
cardia, difficulty Avith phonation and deglutition occur in order. ■ illental 
confusion of the Korsakoff type is frequently present. 

Case 1. — (No. 32497, UniA'ersity Hospital.) The patient, aged 26 
.A'ears, aa^os admitted July 24, 1930, to the Neurological SerAuce. Patient 
had a regular menses July 1, 1929, and about Sept. 1, 1929, began to have 
nausea and vomiting for Avhich she Avas treated. She improved slightly 
but Avas required to stay in bed. About Decemlier 1 she began to have 
severe pains in the legs AAUth numbness and tingling. Because of con- 
tinuation of the nausea, vomiting, and leg pains, a therapeutic abortion 
ivas performed on Dec. 27, 1929. The patient Avas unable to get out of 
bed until March, 1930. On admission she AA’as Avearmg braces on both 
teet and required crutches for walking or standing. 

The general physical examination Avas essentially negative except for 
the local findings of tlie loAver extremities. This revealed a bilateral foot 
firop, tenderness over both achilles tendons, deep pressure pain over the 
ealt muscles, and reA'ersal and adduction of luiees. 

Patient Avas giA-en massage and electrical stimulation and AA-as dis- 
niLssed Aug. 18, 1930, at her oaaui request. There has been no InioAvn 
folloAv-up. 

~ Hospital, service of Dr. "W. H. Taylor.) Mrs. 

• C., AA'liite, married, aged 27 years, para ii, gravida iii. The last regu- 
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lar period began May 15, 1926. At tlie fifth month there was nausea 
and vomiting. After two months of vomiting, there developed muscular 
weakness, areas of anesthesia of the extremities, and cramps in the 
legs, and signs of a pre-eelamp.sia. Grade II. Because of failure of con- 
servative therapy and disappearance of fetal heart tones, a medical in- 
dnetion was done. The patient died tAventy-fonr hours after delivery, 
the death being due to polyneuritis rather than the toxemia. No vitamin 
therapy was given. 

Case 3. — (Methodist Hospital, service of Dr. W. H. Taylor.) Mrs. 
L. H., white, married, aged 36 y^’ears, para i, gravida iii. The last regular 
period began Jan. 4, 1933. Nausea and vomiting began Feb. 23, 1933, 
and persisted in spite of dietary regulations and sedation. On April 24, 

1933, she developed pain along the left supraorbital nerve, and in eight 
day-s there was ptosis of both ey^elids, liilateral facial paratysis, weakness 
of extremities, muscular cramps, paraly'^sis of the diaphragm, evidence 
of bulbar paraly^sis, mental confusion, and retrobulbar optic neuritis. 
She was given vitamin B therapy’’, bnt because of failure of therapy a 
vaginal hy^sterotomy’’ ivas done. For a few days there was no change 
in the patient’s condition, then there was slow improvement vnth 
eventual recovery^ in six months. ( Criticism : Vitamin therapy’ of forty’- 
eight hoiu*s’ duration ivas insnfhcient and not a fair trial.) 

Case 4. — (No. 45620, Immanuel Hospital.) Patient, white, aged 
22 y’ears, gravida i, last period Jan. 7, 1933, developed nausea and vomit- 
ing about the middle of Februaiy, which became severe about April 12. 
She was treated conservatively’ with sedation and intravenous glucose, 
and improved considerably’’ but noted some tingling of the fingers. After 
one week there was a recurrence of vomiting and the development of a 
polyneuritis yvhich followed a rapidly’’ progressive course of the ascend- 
ing type. She died four hours after a vaginal hy’’sterotomy. No vitamin 
B therapy’ was given. 

Case 5. — (No. 47937, University’ Hospital.) Patient, white, married, 
aged 24 y’ears, primigravida, last period in March, 1934, had marked 
nausea and vomiting with the development of a ty’pical vitamin B de- 
ficiency including poly’iieuritis. She aborted spontaneously Aug. 15, 

1934, and was seen by’ the author four day’s later. On admission tlieie 
were the ty’pieal signs of vitamin B deficiency’, including poly’neuritis 
and a Korsakoff psy’chosis. She received intravenous fluids as well as 
brewers’ y’east and liver extract intramuscularly’. She slowly’ jinpi’ovec, 
being dismissed from the hospital thirty’ day’s after her admission an 
was completely’ recovered one y’ear later. 

Case 6. — (Methodist Hospital, service of Dr. W. H. Tay’lor.) Mis. P., 
married, Avhite, aged 24 A’ears, primigravida. Her last period occurre 
Aug. 9, 1934. This ivas folloived by some nausea and voniitmg ±or tvo 
months. At the fourth month she developed a left supraorbital neiui , 
paraly’sis of the left facial nerve and a general poly’iieuritis. 
treatment ivitli vitamin B, liver extract and iron she gradually • ’ 

She Avas delKered by cesarean section at term because of cepiia op 
dysproportion. The baby’ Aveighed seA’Cii and three-fourtlis poiiiic s. 
patient made a complete recovery. 
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Case 7. — (No. 53038, Immanuel Hospital.) Mrs. A., married, gravida 
i, white, aged 20 years, was admitted May 17, 1935. The patient had 
her last normal period on May 1, 1935. She had some nausea and vomit- 
ing which -was mild at first and then became severe about May 1. 

On hospitalization she was found to be slightlj’- dehydrated. She was 
treated with intravenous glucose and rectal feedings, and after tempo- 
rary improvement, she had a resumption of vomiting associated with a 
pulse rate of 100 to 110, hyperactive reflexes, tenderness in extensor 
muscles of the lower legs, and numbness and tingling in hands and feet. 

She was seen in consultation and, because of the above findings, a 
therapeutic abortion Avas done Maj"- 25, 1935. She made an uneventful 
recovery and Avas dismissed on Maj'^ 31, 1935, receiving four breAA'ers’ 
yeast tablets daily, and a high vitamin diet. 

She had a normal period NoA^ 25, 1936. She AAms seen on Jan. 14, 1937, 
and a diagnosis of pregnancy AAms made. She Avas given breAvers’ yeast 
tablets, three daily, and had only one or tAvo attacks of nausea. She Avas 
delivered on Sept. 5, 1937, of a normal female child AAmighing 8 pounds. 


Case 8. — (No. 54244, University Hospital.) Patient, para 0, gravida i, 
aged 22 years, Avas admitted July 24, 1936. Last normal period occurred 
in November, 1935. There Avas some nausea during early Aveeks of preg- 
nancy, but severe vomiting began in February, 1936. She Avas admitted 
to a hospital, given “hj'pos and food by Amin” and after eleven Aveete 
was dismissed improved. After seAmi*al AAmeks she relapsed and Avas' 
admitted to another hospital and then transferred to the University 
Hospital. She had lost 65 pounds in Aveight, Avas mentally dull, and 
physically Aveak. 

Neurologic examination shoAved generalized muscle weakness, all types 
of sensation essentially normal except at the very peripheral portions, 
and reflexes normal except for absent loiee and ankle jerks, bilateral. 


B 


A mild secondary anemia Avas present, 
complex, iron, and a high Autamin diet. 


She Avas treated Avith vitamin 


The patient improAmd rapidly and AAms dismissed Aug. 25, 1936, but 
Teadmitted August 30, in labor, and after normal labor deliAmred a nor- 
mal female child, Aveighing four pounds one ounce. The puerperium 
Was normal and she Avas dismissed on Sept. 9, 1936, completelA’ re- 
covered. 


9.— (No. 58999, UniA’ersity Hospital.) Patient, colored, para 0, 
gi’ayida iii, aged 28 years, AAms admitted Nov. 29, 1937. Last menstrual 
period Aug. 6, 1937. She began to haA'e A'omiting about Sept. 30, 1937. 
At first vomiting mild, but rapidly became severe and she Avas admitted 
|o a hospital AA-here she Avas treated Avith hypos and intravenous fluids, 
^he was dismissed from that hospital Nov. 19, 1937, at Avhich time she 
lias improved except for the onset of double vision. After her dismissal 
sue continued to A'omit, complained of general Avealmess, pain in the 
tegs, and tenderness to touch in the legs. Three days before admission 
patient became mentally confused and passed into unconsciousness. For 
venty-iour hours before admission there aa’us some A'aginal bleeding. 

Examination on admission shoAA'ed a Avell-developed, dehydrated, 
colored lemale, in coma ; all muscles AA'cre AA'cak. flaccid, and all reflexes 
'>peraetiA-o. Patient Avas given a blood transfusion of 500 c.e., and 500 
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Slie failed rapidly and died twelve 


e.e. of 25 per cent dextrose solution, 
noiirs after admission, 

myelin sheaths degeneration of 

ing^''twj^weeks^r^^ Tjrk momLTvLh- 

sleep a great deal. Prom thp^i^^l ^ ^^d wanted to 

vomited constantly Althono-t. November until December 1, she 

orexia and ate p^ she had extreme an- 

beeame irrational. admission .she 

ished female talking inpnl revealed a well-deimloped, well-nour- 

was tendeimlss c^^er the^ 1 ^ 0 ; there 

reflexes ™no7maI eL^Tlf 1 1“"'® ®-'^‘™">i«es to pressnre, 

peratiire was 102° F hhJ^ absent knee and ankle jerks. Tem- 
at first bSno- fed W ^ ^dtamin diet, 

tinned after*^nTie catheter. This latter method was diseon- 

thiamin chloride IS patient took food well. She was given 

hemSbS 100 mg. daily. ^Her 

of eitrated blend ¥’ ¥ ^ transfusion of 500 c.e. 

to prevent foot ® molded plastic splints were placed 

to 80 mn- dailv -5 thiamin chloride was increased 

patient con?n ^ ^"^tal confusion continued, and the 

1939 theTnHm + ^ ^ extreme pain m the lower extremities. By Feb. 1, 
dSe^ of thfaTiiS ii^entally, but there was some foot dipp. The 

to 40 m? d?i V ’'i«®tink acid 

sulfate to 12 gr. daily wTre^SdeT*"" 

Marcb^d'^imm^^ steady and slow, and the patient ivas dismissed on 

waTXw W delivered at term of a normal child. Recovery 
was slow but complete one year after delivery 


lo-Pd -fn ^,3^41, University Hospital.) The patient, white, 

wtdnL^^ 3 ep’s, was delivered September 17, 1938, of a premature child 
nf ; rx!, . puerperiuni was complicated by the development 

. bj a ysis of the right serratus anterior muscle, thought to be due 

deficiency. Recovery Avas slow in spite of a diet reinforced 
with vitamin B. 


Patient menstruated beginning Dec. 12, 1938. She had slight nausea 
out rapidly developed signs of a polyneuritis in a mild form. In spite 
leiapy (15 mg. thiamin chloride a day), the patient failed to im- 
prove and a vaginal hj^sterotomy was done May 9, 1939. Improvement 
egan within a week, and complete recoveiy occurred in twm months. 

Criticism : Theraj)j>' was insufficient as to dosage and more B fractions 
were given. 


Case 12. (No. 66277, University Hospital.) Patient, aged 26 yeans, 
admitted July 29, 1939. The last menses began April 26, 
IJoJ. Nausea and Apmiling began the middle of Maj’ and increased 
in severity, and then decreased about JuI.a’’ 1. She developed pol.v- 
neuntis with blurring of A'ision and mental confusion. These findings 
and a secondary anemia ivere jiresent on admission. She was given a 
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high vitamin diet, several blood transfusions, and 20 mg. of thiamin 
chloride daily with brewers’ yeast. She graduallj'- improved and was 
delivered Jan. 4, 1940, of a normal baby after a normal labor. Lactation 
was insufficient. Eeeoveiy ivas complete by June, 1940. 

Case 13. — (No. 67303, University Hospital.) Patient, aged 30 years, 
para ii, gravida iii, was admitted April 6, 1940. Patient’s last menstrual 
period occurred on July 5, 1939. Vomiting began in August and con- 
tinued until the latter part of December. In the early part of December 
she began to have soreness in her muscles, and on December 7 she be- 
came paralyzed in her lower extremities and had been confined to her 
bed since. She was seen by a physician in the latter part of December. 
He recognized the condition as one of polyneuritis. He treated the 
nausea, and placed her on a regime of a high vitamin diet with thiamin 
chloride, 10,000 units weekljc She made a slow convalescence and on ad- 
mission to the hospital was in excellent physical condition. The only 
abnormal findings of note were wasting of the muscles of the legs, tender- 
ness of the muscles of the calf of both legs, and inability to walk un- 
assisted. Reflexes were diminished in the lower extremities. 

Normal onset of labor occurred on April 8, 1940, r&sulting in a spon- 
taneous delivery of a normal male child, weighing 7 pounds 10 ounces. 
Convalescence was normal. 

Treatment during stay in hospital consisted of brewers’ yeast tablets 
(Meads) 45 tablets daily; thiamin chloride, 15 mg. daily; oleum per- 
coinorphum drops, 40 daily. 

Case 14. — (No. 68191, University Hospital.) Patient, aged 31 years, 
para iii, gravida iv, entered the hospital July 6, 1940. She had been in 
reasonably good health until July 2 when, after some exertion, she col- 
lapsed and had to go to bed. On July 4 she began to have generalized 
aches and pains, some nausea and vomiting and on July 6 she noted 
dimness of vision. 

During pregnancy the diet had consisted of pork meat, canned and 
dried fruits and vegetables but with little or no milk or fresh fruit or 
vegetables. On examination a tjToical polyneuritis was present as well 
as a secondary anemia. She was placed on a high vitamin diet, 132 mg. 
of thiamin chloride and 300 mg. of nicotinic acid daily. She recovered 
rapidty and was delivered of a normal child on Sept. 16, 1940. 

Case 15. — (No. 68376, University Hospital.) Patient, aged 28 years, 
para ii, gravida iv, entered the hospital April 25, 1940. The last menses 
began Oct. 26, 1939. The patient began to have nausea and vomiting 
shortly after her last period, and it became so severe that she was hos- 
pitalized from December 8 to 18, inclusive, during wliich time she was 
pven the usual intravenous glucose-saline solutions and little or nothing 
i.v moutli. After her dismissal, she continued to have vomiting of a 
ess severe type until IMarch 1, 1940. About April 10 the patient noticed 
luirring of vision, edema of hands and feet, headaches, and numbness 

ot extremities. 

Examination revealed a well-developed, well-nourished female. The 
ecth vere badly decayed. A few fissures appeared at the corners of 
le lips. A pregnancy of approximately six months' duration was 
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present. The skin was dry and scaly over the elhows and the shins. 
There was some edema of the hands and the feet. 

Hemoglobin Avas 75 per cent; basal metabolism, 7 per cent. Urine 
shoAved nothing abnormal. 

She Avas placed on a high vitamin, high caloric diet AAoth addition of 
thiamin chloride, 10 mg. daily. BreAvers’ yeast, 60 tablets daily, AA'as 
given Avith thyroid, gr. ^ tAAnce daily. 

Neurologic examination Avas essentially normal. 

She Avas dismissed greatly improved on May 10, 1940. The patient 
Avas readmitted on July 24, 1940, Avith membranes ruptured but no 
pains. After forty-eight hours, she Avas given castor oil and quinine 
induction. Labor lasted tAvo and one-half hours, and she Avas delivered 
of a normal male child. The puerperium Avas normal and the patient 
AAms dismissed Aug. 5, 1940. 

In the main the histories and physical findings folloAv the typical cases 
previously reported. One notes, howeA'^er, the frequency of ocular symp- 
toms. Three patients complained of blurring of vision, and in one pa- 
tient there Avas retrobulbar optic neui'itis. This is an incidence of 26.6 
per cent of ocular symptoms. No previous reports have carried such 
a high incidence. 

The reports of 130 cases (19 to 59) of severe poljmeuritis in the 
literature Avere revieAved, and Avith the 15 eases herein reported, a total 
of 145 eases are available for study. Some of the protocols are incom- 
plete in all details and not all of the cases can be included. 

One hundred and five patients recemd no vitamin B complex or 
vitamin B^ therapy. Forty patients Avere treated AAuth varying amounts 
and varying fractions of the vitamin B complex. 

In the total series there AAmre 40 deaths, or a mortality of 27.5 per 
cent. Thirty-seven of the deaths occurred in the 105 patients receiving 
no vitamin B complex therapy, an incidence of 35.2 per cent, AA’-hile only 
3 of the 40 patients receiving vitamin B complex therapy died, an in- 
cidence of 7.5 per cent. 

The termination of pregnancy in 131 cases Avas studied^® and re- 
corded hr Table I. 


Table I 


TYPE OF DELIVERY 

TOTAL SERIES 

1 

NO VITAMIN 

therapy 

VITAMIN THERAPY' 

NO. i 

DIED 

% 

NO. 

DIED 

% 

NO. 

DIED 

Vc 

Abortion, induced 

62 

19 

28.3 

53 

17 

32.0 

9 

2 

1 

20.0 

Abortion, spontaneous 

1^ 

2 

15.3 

8 

1 

12.5 


0 


Term (viabilitj-) 

47 

2 

4.2 

21 


9.0 




Died undelivered 

9 

9 

100.0 

9 

9 

100.0 




(previable) 








0 


Still pregnant 

1 



JL 






Unrecorded termination 

1.1 

8 

61.5 

13 1 

s 

01. 0 




Total 

145 

40 

27.5 

105 I 

37 

35.2 

40 

o 
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A study of this table reveals some interesting facts. When pregnancy 
was terminated in the previable period the mortality rate was 28.3 per 
cent. Ill the patients receiving no vitamin therapy, the rate was 32 per 
cent and in the vitamin therapy series 22.2 per cent, the difference being 
practically negligible and indicating that abortion "was perhaps done too 
soon in the latter series or that therapy was incomplete. When abortion 
was spontaneous, the mortalitj'- rate was 15.3 per cent in 'all eases, and 
12.5 per cent and 20 per cent, respectivelj’’, in the nontreated and treated 
group. Here again, though the series is small, there is little or no dif- 
ference, but deflnitelj’- the mortality rate is lower than in the group of 
artificial^ terminated pregnancies. 

In the 47 patients going to term, only two died, an incidence of 4.2 
per cent, and both of them ivere in the nontreated group. Twenty-six 
patients received vitamin therapy and went to term -with no fatalities 
in the group. 

Early and effective therapy then is indicated and interruption of 
pregnancy is not indicated. From a study of the literature and from a 
careful review of a personal series, it is an opinion that interruption of 
pregnancy is definitely contraindicated, is fraught "with danger, and is 
definitely a factor in the production of a higher mortality rate. 

In an effort to determine what constitutes adequate therapy, the 
forty patients receiving vitamin therapy w^ere studied. No uniform 
dosage or combination of various fractions of the vitamin complex or 
of other vitamin was used. That a large dosage of thiamin chloride is 
indicated is demonstrated by reviewing the personal series. The average 
dailj' dose of thiamin chloride in five cases was from 10 to 18 mg. ; in 
Case 10, 80 mg. per day ; and in Case 14, 132 mg. per day for seventeen 
days. 

Matsen''" and Behrman"® both recommend 20 to 50 mg. of thiamin 
chloride daily, for at least two weeks. No harmful effect was noted from 
these larger dosages. Unfortunately no studies of excretion were done, 
so that the actual utilization of such large dosages cannot be ascertained. 
A clue as to the amount of thiamin chloride required daily is given in a 
recent ease (U. H. 73607) of pernicious vomiting seen at the third month 
of pregnancy. The patient had all the typical signs and symptoms of a 
combined pellagra and scurvy without evidences of a poljmeuritis. Tlie 
blood pyruvic acid on admission was 3.7 mg. per cent, and although tlie 
patient was given 100 mg. of thiamin chloride daily, the pyruvic acid 
level did not i-each 1.2 mg. per cent until the eighth day of therapy. 
The level then varied from 1.6 to 2.1 mg. per cent on a daily intake of 100 
rag. thiamin chloi’ide. 

It seems reasonable that 10 to 15 mg. of thiamin chloride daily is a sub- 
aunnnal dose in these cases and that 50 to 100 mg. per day is nece.ssarv. 
This must, however, be reinforced with a diet high in other vitamins and 
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B complex as soon as the patient is able to take food. In some instances 
the addition of hydrochloric acid to promote digestion, and of an iron 
compound to combat anemia is necessary. 

Passive motion of paralyzed extremities and proper splinting to com- 
bat deformities must also be done. The rate of recovery is slow. Im- 
provement may be noted within a week bnt many patients do not re- 
gain full usage of the involved muscles until six to fifteen months have 
elapsed after the onset of therapy. This is emphasized in 40 cases in 
which the rate of recovery is mentioned. The recovery rate in months 
was not given in many instances bnt stated as “slow” or “long re- 
covery. ’ ’ When the recovery rate was given it varied from two months 
to eighteen months, the average being 7.5 months. 

Every patient who has nausea and vomiting should receive at least 
1,000 units of thiamin chloride, and an adequate amount of B complex 
daily, taken at a time when the vomiting is least likely to occur. If this 
cannot be taken and retained orally then corresponding amounts should 
be given intramuscularly. This will prevent the appearance of the earlj' 
signs of vitamin B deficiency, one of -which is vomiting, and the- develop- 
ment of polyneuritis which is a late sign of polyvitamin deficiency. 

No definite conclusion has been reached as to the effect of vitamin B 
deficiency upon the fetus in utero. Intrauterine death does occur, and 
spontaneous abortion is not infrequent. 

Uneo,^® and Moore and Brodie” fed rats on a vitamin B deficient diet 
and no-ted abortions and absorption of the embryo, death of the young 
at birth or during the nursing period. The animals exhibited all the 
evidences of severe polyneuritis, and on autopsy there was found myelin 
degeneration of the phrenic and vagus nerves. Moore and Biudm re- 
port the case of a woman on a deficient diet who had a normal deliveii 
and a post-partum hemorrhage. Although the baby appeared norma , 
it developed hemorrhages in the urine, became jaundiced, and diet on 
the fifth day. Autopsy revealed many hemorrhagic areas, dilatation 
and hypertrophy of the right ventricle of the heart and myelin degen 
eration in the nerves. Careful examination of the 145 cases 
studied or reported failed to reveal post-mortem examiiiations o 
fetus at any stage of gestation. This should bo done m the lutur , 
further study on this problem is necessary. • i r . 

Vignes^® regards vitamin B deficiency as frequently rcsponsib e oi 
abortion, and ineffectual labors with post-partum hemorrhage an mei 
uteri. 

In the 26 women in the present study who received vitamin tliorap.^, 
there -urns no recorded incidence of inertia uteri or post-paitum 
rhage. One infant was macerated at birth, all othei-s i\eie 
normal infants. In the 21 women wdio continued the pregnancy o 
period of viability, or to tei’m without vitamin therapy, tvo iiei 
livered by abdominal cesarean section, one by vaginal cesaiean se 



MCGOOGAN: POLYNEURITIS DUE TO VITAMIN B DEFICIENCY 761 


and the remainder had normal deliveries, without any recorded evidence 
of inertia uteri or heinorrliage. Tlie babies were all said to be normal 
living children. 

There is insufficient evidence present in the protocols of the 47 women 
to make any statement as to the effect of the vitamin deficiency or 
vitamin therapy on lactation. 

Stahler’- estimated the amount of vitamin in tlie blood of four 
newborn children and found meager amounts of vitamin in the 
umbilical cord blood unless the mother received 10 mg. of vitamin 
shortly before delivery. The placenta, then, prevents no barrier to the 
passage of the thiamin from mother to child. Whether it also acts as a 
storehouse or reservoir is unlmown. Dubrauszky and Lajos® found the 
vitamin level of the placenta higlier than either the maternal or fetal 
blood levels. Prom their unconfirmed investigation it would appear that 
the placenta could act as a reservoir, giving the intrauterine fetus pro- 
tection for a longer period of time in instances of maternal deficiency. 

SUMJIARY 

1. Pernicious vomiting of pregnancy may result in a vitamin B de- 
ficiency with a severe poljmeuritie ssmdrome. 

2. Ocular symptoms which heretofore have not been stressed were 
present in 4 of 15 cases. 

3. One hundred and thirty previously reported cases are reviewed 
with respect to vitamin therap,y and maternal mortality, and 15 ad- 
ditional cases are reported. 

4. If a polyneuritis develops 50 to 100 mg. of thiamin chloride should 
be given daily. No complications from these large doses have been ob- 
served. - 

5. Therapeutic abortion is definitely contraindicated, and if done 
increases the mortality rate. 

6. Ultimate recovery is slow under the best of therapy and may re- 
quire fifteen to eighteen montlis. 

7. Further study is necessary to determine the effect of vitamin B 
deficiencj^ on the fetus in utero in the human being. The same statement 
holds true in regard to the placenta. 
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ETHER IN THE BLOOD OF THE NEWBORN INFANT 
A Quantitative Study 

Cleiient a. Sjiith, M.D., and Robert H. Barker, M.D., Boston, Mass. 

(From Ihe Departments of Pediatrics and Obstetrics, Harvard Medical School, and 

the Bost 07 i Lying-in Hospital) 

O BSTETRIC anesthesia may disturb the onset of respiration at birth 
by producing either (a) anoxia, or (b) anesthesia, or (c) both of 
these states. Thus, on the one hand (a), the oxj'gen supply of the 
mother’s blood may be affected so as to diminish the amount of oxygen 
available to the fetus during the last critical moments when it is still 
dependent upon the placental circulation. Under such circumstances 
the infant maj^ be born with the nervous control of respiration tempo- 
rarily or permanently damaged bj'’ anoxia. Evidence has been put for- 
ward by various authors^*^ to shoAV that the onset of neonatal respira- 
tion may be disturbed in this way by the use of too much nitrous oxide 
gas, and perhaps during the administration of other anesthetic agents. 
On the other hand, (b) as might be expected, some anesthetic substances 
may themselves pass through the placenta and accumulate in the fetal 
blood in concentrations sufficient to render respiration shalloAV or de- 
layed at birth from actual narcosis, despite adequate fetal blood oxygen 
levels.' There are probably situations, (e) in which both the former and 
the latter disturbances affect the baby, but we have felt that delayed 
respiration or apnea, due entirely to the directly narcotizing effect of 
the anesthetic, was primarily the mechanism involved when babies wmre 
slow to breathe after delivery under ether. Although Eastman^ found 
that in eight infants so delivered, the blood oxygenation -was slightly 
below that expected in deliveries without anesthesia, a similar compari- 
son in a somewhat larger series^ showed the oxygen levels of babies 
delivered during ether anesthesia to be somewhat higher than the levels 
m the unanesthetized controls. Moreover the infants of this series who 
displayed some degree of apnea were not worse off for oxygen than 
were the others who breathed promptly. 

In earlier papers the average amounts of nitrous oxide and of cyelo- 
pi'opane^ in the maternal and the fetal blood at birth have been stated, 
but no figures have been found in the literature to indicate hoiv much 
ether may enter the blood during the average delivery and how this is 
distributed between the maternal and fetal circulations. Because of this 
gap m our laiowledge, and because ive have reason to believe that any 
neonatal respirator difficulty assigtmhlc to the anesthetic hi deliveries 
under ether is usually a narcotic and not an anoxic phenomenon, it 
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tTeTll^fTe in 

selected deliveries. ^ considerable series of un- 

METHODS 

isolated betiveen'^two^ehirm ^ section of the umbilical cord was 
of the nmbilS arteriesTVl " '^^^^bilical vein and 

fetal arterial blood as it flowed section thus represented the 

fetal venous blood retnrninp- in iT placenta to the infant and the 
isolation of this cord seo'menl Placenta to be re-oxygenated; the 

state obtainino- immedi'Tipl n preserved these samples in the 

could be rZovcTTo ufe fe 

bilical vein and fro^^fi?J ^^’om the nm- 

These samples ivere dravm b'un ^ contained sufficient blood, 

heparin and Lrnmn. syringes in which oxalate, or 

Adrianh® In mauA'-^i 71^10*^ space, as suggested by 

from the ]notlipj’’s ■7T’?n + ^ specimen of venous blood ivas taken 

or as near it as pLsible'?^ ^ specimen was isolated, 

pentoxide nmtlm^d^(Tf\-T'^^^*^^?rS attempted to use the iodine- 

This procedure nrnvnd tbc determination of ether in blood, 

fore gave it r ^^chable in our hands, however, and we there- 

Shaffer and Ronzoni.^ ^ sulfuric acid diehromate method of 

be^tited°^th7w®v^eL^r ^ ^ of the blood to 

slowly thrnno-P ^ ^ ^’^^nig its ether content. This air is then bubbled 
of etlivl sulfnrie of concentrated sulfuric acid with the formation 
durino’ the In^i h vaporization requires about tivo hours, and 

in a worm wn+o . blood sample is immersed 

amount nf n / bath to volatilize the last trace of ether. A measured 
tile tn]7P« 17 ^ bichromate solution is pipetted into the acid, 

aefd^hipLp^^^f running tap water to prevent heating. The 

oSdnS then allowed to stand overnight to insure complete 

stm’ph c 7 +-^ excess (2 to 4 Gm.) of potassium iodide is added ivith 
sjinnrT u u rf indicator. The liberated iodine is titrated against 
stanclaid thiosulfate soliition and the ether content of the 2 c.c. blood 
\ ^ ermined by a simple calculation. Repeated analyses for knoira 
r + np added to blood have shoivn an accuracy, in our hands, 
ot about 96 per cent for this method, as indicated by the results of trial 
assays in Table I. 

Table I. Accukacy of Method. Amount of Ether Eecovekable From Samples 

OF Known Composition 


ETHER IN SAMPLE 

1 ETHER RECOVERED 

1 AVERAGE 

PERCENTAGE 

( TRIAL 1 


1. 2.13 Gm./liter 





2. 3.40 Gm./liter 





3. V.Vi Gm./liter 



WbSM 



^ Since the placenta is a highly permeable barrier and should be par- 
lieulari}’' so for such imlatile substances as ether no great difference was 
expected betiveen the level of ether in the blood of a mother and in that 
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of her baby before the onset of neonatal respiration, although some indi- 
vidual variations were anticipated. Therefore, in the beginning of this 
work, it was puzzling to find the quantity of ether in the blood from the 
umbilical vein often considerably less than that in a specimen taken from 
the maternal vein at the moment when the cord Avas clamped. An ex- 
planation appeared Avhen, at the suggestion of Dr. Charles C. Eoby, Ave 
investigated the diffusion of ether through the Avails of the umbilical 
vessels to the surrounding atmosphere during the fcAV minutes elapsing 
from the time the cord Avas clamped until the time syringes Avere filled 
from its vessels in the laboratory. Since for various reasons it seemed 
Aviser to use a collection process AAdiieh necessitated this short interval, 
and since it Avas found that diffusion (Avith consequent loAvering of the 
ether IcA’-el in the cord vessels) did actually occur, a correction factor 
Avas devised. This Avas accomplished by measuring the ether in the Ams- 
sels of umbilical cords obtained repeatedly from the same vessels at 
five-, ten-, and fifteen-minute intervals after the delivery. From the 
averages of such data, it Avas possible to project a curve for ether loss 
through the Avail of the umbilical vein and a corresponding one for 
the umbilical arteries; reference to this curve and to the time elapsed 
betAA^een clamping the cord and sampling its contents alloAved a reason- 
ably accurate measurement of the original ether values by adding the 
resultant correction factor to the actual amount of ether in the sample. 
No such correction Avas needed for the maternal vein specimens, since 
they Avere draAvn directly from the arm into the storage syringe. It 
was interesting that the correction factor for blood standing in the thin- 
Avalled umbilical vein proA^ed to be larger (0.15 Gm. per liter of blood 
during five minutes) than that for blood in the thicker-Avalled arteries 
(0.12 Gm. for the same period). While delay in remoAung specimens 
from the vessels into the syringes did cause this predictable and correct- 
able loss, it Avas found by repeated trials that once in the syringe the 
blood sample could be stored several hours, or overnight, if necessary, 
Avith only insignificant alterations in the amount of ether recoA'erable. 
Such a storage period Avas seldom required, as it Avas usually possible to 
collect the blood during the morning and to begin the chemical analj^ses 
immediately. 

RE.SULTS 

A general tabulation of the results from 68 infants and 58 mothers is 
presented in Table II. This enumerates a series of 66 delAeries (tAAm 
Avith tAvins), in all of Avhieh at least one sample of cord blood, usually 
from the umbilical vein, Avas secured. At the majority of deliA^eries, a 
specimen from the maternal Amin A\ms also obtained; in somcAAdiat less 
than one-half an umbilical artery specimen Avas aAmilable. In 22 de- 
liveries Avith 23 infants, all three specimens Avere secured. The figures of 
Table II are perhaps more easily comprehended if spotted on a chart 
(Fig. 1)^ Avhich sIioaa^s the range oAmr AAdiich the data spread, although 
it does not identify those maternal and fetal bloods Avhich Avere obtained 
nt the same delivery. 

ScAmral facts are apparent. The amounts of ether in the maternal 
lenous and the umbilical Amin (actually fetal arterial) bloods are scat- 
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Table II. Ether, in Grams Per Liter, in Maternal and Fetal Blood at 

Delivery 


TYPE OF 

delivery t 

ANESTHETIC 

ONSET OF 

RESPIRA- 

TION* 

UMBILICAL 

VEIN 

TYPE 

DURATION 

(MINUTES) 

MATERNAL 

BLOOD 

1 N.D. 



0.658 

B 

0.633 

2 N.D. 

Closed 

25 

0.724 

A 

0.789 

3 L.F. 

Closed 

15 

1.084 

A 

0.689 

4 N.D. 

Closed 

12 

0.667 

A 

0.744 

5 N.D. 

Closed 


0.528 

A 

0.492 

6 N.D. 

Closed 

16 

0.848 

A 

0.743 

7 L.F. 

Closed 

14 

0.324 

A 

0.418 

8 N.D. 

Open 

17 

0.594 

B 

0.538 

9 L.F. 

Closed 

20 

0.658 

A 

0.585 

10 N.D. 

Closed 

20 

0.545 

A- 

0.510 

11 L.F. 

Closed 

26 

0.937 

A 

0.790 

12 N.D. 

Closed 

22 

0.722 

A 

0.538 

13 N.D. 

Closed 

35 

0.851 

A 

0.705 

14 L.F. 

Closed 

35 

0.927 

A 

0.970 

15 N.D. 

Closed 


0.895 

B- 

1.030 

16 L.F. 

Open 

50 

0.556 

B 

0.558 

17 L.F. 

Closed 


0.787 

B 

0.481 

18 N.D. 

Closed 


0.292 

A 

0.603 

19 N.D.) 

Closed 


0.949 

C 

1.104 

twin.s 




Case 1 V 


20 N.D.) 

Closed 



r 

1.492 





Case 2 J 


21 L.F. 

Open 

23 

0.292 

A 

0.603 

22 N.D. 

Closed 

10 

0.445 

A- 

0.488 

23 L.F. 

Closed 


1.084 

A 

0.705 


UMBHICAL 

ARTERY 


0.443 

0.489 

0.480 

0.489 

0.156 

0.610 

0.239 

0.480 

0.378 

0.000 

0.295 

0.220 

0.324 

0.656 

0.439 

0.371 

0.378 

0.423 

0.360 

0.462 

0.463 

0.248 

0.564 

0.389 


Average of 22: 


0.698 


Averag e of 23 ; 0.704 
0.690 
0.706 
0.520 
0.511 
0.835 
0.595 
0.695 
0.414 
0.687 
0.492 
0.873 
0.900 
0.536 
0.492 
0.797 
0.511 
0.059 
0.456 
1.140 
0.880 
0.060 
1.143 
0.511 
0.790 
0.464 
1.160 
0.502 
0.390 
0.557 
0.697 


24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 


N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

L.F. 

L.F. 

N.D. 

N.D. 

L.F. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

Br. 

L.F. 

L. F. 
N.D. 

M. K. 

N. D. 
Br. 
N.D. 
N.D. 
L.F. 
N.D. 


Open 

Open 

Open 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Open 

Open 

Closed 

Open 

Closed 

Open 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 


25 

8 


25 

19 

14 

25 

24 

20 
27 
20 

20 

20 

32 

30 

11 

23 

11 


0.650 

0.844 

0.496 

1.011 

0.835 

0.631 

0.733 

0.454 

0.909 

0.468 

0.786 

0.900 

0.602 

0.528 

0.742 

0.519 

0.787 

0.334 

0.845 

0.897 

0.482 

2.030 

0.555 

0.900 

0.437 

1.080 

0.474 

0.538 

0.445 

0.649 


A 

A 

B 

A 

A 

A 

A 

B 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

C 

B 

C 

C 

A 

C 

A 

A 

A 

A 

A 

A 


♦Onset of 
resuscitation. 

tType of 
rotation. 


respiration : A. immediate ; B, slightly delayed ; C, 
delivery: N.D., normal; L.r., low forceps; Br. 


delayed, required some 
breech; M.R-. manual 
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Table II — Cont’d 


TYPE OF 
DELH^ERYt 

ANESTHETIC 

onset of 

respira- 

tion* 

umbilical 

VEIN 

UMBILICAL 

ARTERY 

TYPE 

DURATION 

(minutes) 

MATERNAL 

BLOOD 

54 M.R. 

Closed 


IB 

c 



55 N.D. 

Closed 

17 


A 



56 N.D. 



0.343 

A 

0.520 


57 N.D. 

Open 


1.309 

C 

1.290 


58 L.F. 

Closed 


0.910 

A 

0.622 



59 N.D. 

60 L.P. 

61 N.D. 

62 N.D. 

63 N.D. 

64 L.F. 
twins 

65 

66 N.D. 

67 L.F. 

68 N.D. 


Average of 57 : 0.713 Average of 58 : 0.692 


Closed 



A 

IBE B 

0.232 

Closed 



A 


0.285 

Closed 



A 


0.298 

Closed 



A 


0.573 




A 

i 

0.248 




A 

1.085 

0.517 

Closed 




rCase 1 

Case 1 




A 

4 0.511 

0.000 





LCase 2 

Case 2 

Open 



A 

0.547 

0.415 

Open 



A 

0.530 

0.260 

Closed 



A 

0.734 

0.555 


Average of 68 : 0.681 ; of 33 : 0.374 


tered through a wide range of values, but their averages are very nearly 
identical at about 0.7 Gm. of ether/liter of blood. If, as on the spot 
chart, the extreme 10 percentiles are not included and the zones (shaded 
in the chart) occupied by the middle 80 percentiles are compared, it 
Will be seen that they closely approximate one another, with the figures 
on the fetal side of the placenta a little higher than those for the ma- 
ternal blood. Although this suggests a close relationship constantly 
maintained across the placenta, such a relationship is not borne out by 
determinations for individual mothers and their babies. Thus, at the 
delivery of Patient 3, for example, the maternal value was nearly 1.1 
ttig., the fetal less than 0.7, while in Case 27, the fetal value was about 
one-half the maternal. In other instances, such as Cases 15 and 19, the 
fetal blood contained much more ether than the maternal. Nevertheless, 
the average ether level for the infants of the 10 mothers having the 
most ether in their blood was 0.943, while in the infants of the 10 mothers 
hawng the least ether the corresponding figure was only 0.502. The 
ether present in blood returning to the placenta in the umbilical ar- 
teries was represented by a more compact group of figures, below those 
for the umbilical vein in proportion to the amount of ether which must 
have been absorbed by the fetal tissues, and yet to some degree overlap- 
ing the umbilical vein levels (Pig. 1). In 32 of the 33 infants on whom 
umbilical vein and artery specimens were both obtained, the amount of 
ether was less in the latter. 

The comparison between matei-nal and fetal ether lev^els suggests an 
unstable and frequently changing situation which, nonetheless, tends 
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to be fundamentally consistent. In an effort to cheek the effect of the 
varying conditions occurring during the progress of obstetric anes- 
thesia, we examined two venous blood samples from the same woman at a 
five-minute interval shortly before the moment of birth. Such figures, 
secured from 26 patients, are shown in Table III. There was no regu- 
larity of results, so that the quantity of ether increased in the hlood of 
12 patients, decreased in that of 12 others, and remained the same in two. 
Such divergent findings, present because the patients were not saturated 
and thus stabilized with regard to ether, make it less surprising that the 



Fig-. 1. — Amounts of ether in maternal and fetal t>l 9 od at deliyeo , frtw t 
Table I. Each dot stands for one specimen. The solid J i^rpnq 

average in each column ; 80 per cent of the values fall within the shaded a 


amounts of ether in maternal blood Avere so wddel}^ scattered^ at bii 1 1. 
With such variable and shifting ether A’alues in the maternal eiz eu 
the amounts in the fetal blood might not simultaneously and exac 3 
refiect each change on the maternal side of the placenta. Is evert le ess 
the quantity of ether reaching the fetus in the umbilical s’^ein iv^ 
roughly proportional to that in the mother's blood. The geneia e 
lay betAveen 0.45 and 0.90 Gm. of ether per liter of blood in 
from both these sources, nor Avas this influenced by the Airny in v ic i 
the ether Aims administered (Table IV). 
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Tablb III. Change in Ether in Maternal Blood Just Before Delivery 




ETHER IN VENOUS BLOOD 


TYPE OF adminis- 
tration 

±5 JIINUTES BEFORE 
DELIVERY 

at DELIVERY 

1 

2 

3 

i 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 1 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Closed 

Closed 

Open 

Closed 

Closed 

Closed 

Closed 

Closed 

Open 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 
• Closed 

Closed 

Closed 

Closed 

Closed 

Open 

Closed 

0.510 Gm./L 
0.760 

0.909 

0.900 

0.620 

0.500 

1.204 

0.667 

0.528 

1.002 

0.232 

0.611 

0.779 

0.417 

1.507 

0.640 

0.380 

0.670 

0.555 

0.555 

0.555 

0.138 

0.575 

0.269 

0.547 

0.796 

0.658 Gm./L 
0.909 

0.786 

0.724 

0.580 

0.845 

0.897 

0.667 

0.519 

0.695 

0.324 

0.787 

2.030 

0.343 

0.658 

0.900 

0.545 

1.820 

0.555 

0.482 

0.185 

0.464 

0.445 

0.656 

0.510 

0.910 


Average 26; 

0.647 

0.727 


‘Amount of ether increased in 12. 
Amount of ether decreased in 12. 
Amount of ether unchanged in 2. 


Table IV. Effect op Method op Administration and of Pre- Anesthetic 

Eectal Ether 


ADMINISTRATION OF 

ETHER 

number of 

SAMPLES 

SOURCE 

ETHER GM./L 
( AVER.AGE) 

Upen drop method 

12 

Maternal vein 

0.651 


14 

Umbilical vein 

0.663 


5 

Umbilical artery 

0.398 

Llosed method 

45 

Maternal vein 

0.732 


54 

Umbilical vein 

0.085 


28 

Umbilical artery 

0.369 

Rectal ether as pre-anesthetie 

10 

Maternal vein 

0.655 

medication plus ether anes- 

11 

Umbilical vein 

0.682 

thesia 

8 

Umbilical artery 

0.411 


DISCUSSION 

Goodman and Gilman® state that the presence of 1.0 to 1.1 Gm. ether 
per liter in the venous blood results in a state of light anesthesia. Most 
of the results in this study fell below this range, especially those foi the 
infants, whose veno^is blood (that in the umbilical arteries) contained an 
average of only 0.37 Gm./liter, as against the average of 0.68 Gm. for 
tbeir arterial blood. The significance of these figures emerges more 
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clearly if one reviews a few pharmacologic facts on the absorption and 
behavior of ether in the body. If air containing a constant percentage 
of ether is continuously administered to an experimental animal, the 
eoneentration of ether in the arterial blood rises more rapidly than that 
in the venous, the dilferenee between the two being the amount of ether 
which is deposited in the tissues through which the blood has circulated. 
After a certain time the tissues become saturated so that no more ether 
ean be taken up by them, then the venous and arterial levels become 
more or less equal. Robbins® has found this state to be brought about 
after from thirty to sixty minutes of ether administration Avhile Hag- 
gard^® published the protocol of an experiment in which the venous 
level was slightly below the arterial after as much as 120 minutes of 



ARTERIAL AND VENOUS ETHER LEVELS COMPARED DURING INDUCTION 
(0.2 GRAM ETHER PER LITER INSPIRED AIR) AND DURING RECOVERY 


Fig. 2. — ^Data from experiment of Haggard presented and arranged * fy,e 

with his permission. The line A . . . , A has been superimposed upon his aa ta a 
level of maternal venous and fetal arterial ether concentration as ^ 

study. Line B indicates, in general, the maternal range ; Line C, the letai. 

administration. The exact saturation point depends, obviously,^ on a 
number of factors such as the amount of ether in the respiratory mixtuie 
and the depth of breathing. After administration is stopped, elimina 
tion at once begins, with a gradient downward from the tissues via the 
veins to the lungs, so that while ether is being removed the amount in 
the veins is above that in the arteries. 

This is graphicallj^ shown by the curved lines of Pig- 2, 
been prepared from Haggard’s data obtained in the animal ,i 

mentioned above. The arterial level may be seen to be eonsis . 
above the venous until just after administration has ceased, 
falls below the venous curve. To illustrate the quantitative m e 
tionships of ether in the maternal and fetal bloods during j 

tain general average figures from the present study have been m i 
on the same diagram. The horizontal dotted line A ... A is drau 
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level of about 0.7 Gm. ether/liter, and thus indicates the amount in the 
venous blood of the average mother in the series. In general, one may ex- 
pect that the average level in the maternal arterial blood must have been 
somewhere in the neighborhood of 1.1 Gm., since the vertical line B 
indicates that to have been the level in the experimental animal at the 
time the venous level was 0.7 Gm. At least the maternal arterial ether 
blood must lie above the venous. The dotted line A ... A also repre- 
sents the level of ether in the arterial blood of the fetus at birth, since 
such is the character of the blood coming from the placenta in the um- 
bilical vein. If one drops another perpendicular line (C) on the dia- 
gram to denote an arterial level of 0.7 Gm, ether, the simultaneous 
venous level falls at about 0.35 Gm./L, and this agrees very well with 
our average figure of 0.37 Gm./L in the fetal venous (umbilical artery) 
specimens. In short, although it is true that ether administered to the 
mother reaches the fetus as well, it seems to do so at a considerably 
lower level. The beginnings of placental separation, or at least of im- 
paired contact between uterus and placenta may have something to do 
with this relationship, and a certain amount of ether may be taken up 
in the amniotic fiuid, as Dr. Irving^^ has suggested. The authors have 
not as yet determined how much of the ether reaching the placenta goes 
off in that direction and how much more may be absorbed by placental 
tissue itself . Any distribution of anesthetic to these regions must 
diminish that available for absorption by the fetal tissues. It is true, 
however, that just as prolonged administration tends to saturate the 
tissues of any subject and to bring venous and arterial levels closer to 
one another, so its effect in obstetrics would be to elevate the ether 
level in all parts of the fetus toward that of the mother, and thus to 
eliminate any advantage or protection accruing to the fetus in anesthesia 
of the usual duration. All of these statements must, of course, be made 
in the most general way, since cells differ in the rate at which they ab- 
sorb ether, and nothing is Icnown of the behavior of the fetal brain tis- 
sue, for example, in this regard. 


Table V. Ether Concentrations in the Venous Blood of Mothers and Their 
Infants Approxijiately the Same Time After Delivery 


case 

hours after de- 
livery 

GRAMS ETHER PER LITER BLOOD 

MATERNAL VENOUS 

INFANT’S ■\'ENOUS 

1 

1% 

0.416 

0.371 

2 

2 

0.268 

0.268 

3 

2 

0.324 ' 

0.185 

4 

2 

0.278 

0.167 

5 

2 

0.370 

0.278 

6 

2 

0.370 

0.093 

7 

2 

0.370 

0.232 

s 


0.000 

0.362 

9 

iv> 

0.093 

0.000 

10 

1% 

0.371 

0.093 

11 ! 

2% 

0.000 

0.000 

12 1 

2Va 

0.139 

0.093 

13 

IVj 

0.240 

0.139 

14 

2 

0.208 

0.278 

15 

2 

0.139 

0.111 

IG 

3 

0.009 

0.000 

Average of: 16 

0.273 

1 0.167 
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Some evidence lias been obtained to show that after the administration 
of ether is stopped the fetus probably eliminates it as rapidly as does the 
mother. ^ Table V shows that an hour or two after delivery samples ob- 
tained simultaneously from the mother’s and the infant’s veins usually 
show a smaller amount in the latter specimen. Whether or not an extra 
quantity was administered to the mother after delivery for purposes of 
episiotomy repair, the favorable position of the infant thus after as well 
as during birth is apparent from these data. The respiratory minute 
volume of the infant is much greater per unit of body mass than that of 
the mother, ivliich gives a decided advantage to the infant in clearing a 
volatile anesthetic from the blood stream. It is, of course, possible that 
the fetus and newborn infant may respond more sensitively than the 
adult organism to small quantities of ether; no observations are avail- 
able on this point. That the anesthesia does affect the fetus and new- 
born infant sufficiently to produce some sluggishness of response must 
be accepted, but the degree of actual hazard requires some discussion 
and qualification. 

Every writer on neonatal apnea mentions direct anesthesia as one of 
several jeopardizing factors, but we have encountered only four at- 
tempts to secure quantitative measurements bearing upon the ether 
problem in obstetrics. Two of these, concerned largely with the oxygen 
relationships of ether anesthesia, have been mentioned above.*’ ^ An- 
other study, that of Cole, Kimball, and Daniels,*^ used the very prac- 
tical and simple method of timing the interval between delivery and 
respiratory onset in a large series of infants, and of noting the circum- 
stances under which important delay occurred. The evidence obtained 
showed that ether had a definite effect in delaying the onset or disturbing 
the depth of respiration after birth, and that these effects increased in 
severity the longer the anesthetic had been administered. A striking 
thing showm by Cole, Kimball, and Daniels was the large percentage of 
severe apnea resulting when ether had to be given for more than thirty 
minutes, although by contrast with deliveries under nitrous oxide the 
effects of ether were comparatively moderate. One must accept the gen- 
eral evidence presented in that study as confirming fairly frequent clin- 
ical encounters with sleepy neivborn infants, smelling of ether and 
breathing shallowly, although -with fair regularity. It should be noted, 
however, that this is a self-righting condition, as with eveiy breath the 
infant exhales he is getting rid of his ether load, so that this sort of in- 
fant almost always has a better prognosis in the nursery than does one 
■whose respiratory sluggishness and irregularity is the consequence of 
an episode of anoxia. Apnea due to anesthesia is not deleterious until 
after birth, by wdiich time the administration is over and elimination be- 
gun, whereas anoxial disturbances can and do involve the fetus in uteio 
as wmll as the infant after birth. 

The other study of interest was made by Rosenfeld and Sn.idei 
upon fetal animals ivhose mothers were given various sedatives and an 
esthetics. The fetal movements of respiration Avere suppressed dm mg 
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administration of most of these substances to the mother, often before 
surgical anesthesia was brought about in the maternal animal. This Avas 
the case in the observations Avith ether. The application of these studies 
to obstetrics and pediatrics is in some doubt until it can be shoAvn that 
all fetuses including the human lieing make such movements normal^ 
and “physiologically,” and certain questions have recently been raised 
upon that point.^^ 

Our oAvn observations agree Avith those just discussed in demonstrating 
that hesitation in respiratory onset does occur in some human infants 
Avhose mothers are anesthetized Avith ether and is correlated Avith the 
amount of ether reaching the fetus, A\diieh is in turn related to the 
amount in the maternal circulation. In Table II, the onset of respira- 
tion has been characterized by letters A, B, and C to indicate, respec- 
tively, immediate respiration, slight delay, and delay calling for resus- 
citation usually of a simple variety. Table VI presents the average 


Table ATI. Eelationship of Amount of Ether to Onset of Respiration 


state op infant 

(A) 

breathed at once 

(A-, B, c) 

BREATHING DELAYED 

(c) 

REQUIRED 

RESUSCITATION 

Maternal A’ein 

0.G84 Gm. (40)* 

0.789 Gm. (17) 


Umbilical vein 

0.643 Gm. (50) 

0.793 Gm. (18) 


Umbilical artery 

0.387 Gm. (23) 

0.243 Gm. (9) 

0.422 Gm. (2) 


‘Figure in parentheses represents number of samples. 


figures, first in all deliveries resulting in babies breathing at once, sec- 
ond, in all other delweries, and third, in the eight deliveries after AAdiich 
the infants required resuscitation. The increase as one passes from each 
of these categories to the next is very apparent as is the relationship 
betAveen the maternal vein and umbilical vein averages in each group. 
The small number of figures for umbilical artery blood makes the aver- 
ages of that group of no statistical Amlue. Thus, Avhile as stated at the 
beginning of this paper, no anoxial element is responsible for apnea in 
the neAAdiorn delivered under ether, there is a definite effect traceable 
to the anesthetic as such. Should breathing begin after onlj^ brief hesi- 
tation due to this cause, as is usually the case, the anesthetic in the in- 
fant’s blood AAull haAm done no harm and Avill be eliminated. On the 
other hand, should the baby be sufficiently anesthetized so that the 
lespiratory onset is more than slightly delayed, then the element of an- 
oxia does become present, and increases. 

Binally, before draAving conclusions, it must be emphasized that there 
are many other aspects by AAdiich the suitability of ether as an obstetric 
agent may be considered besides those described above. No attempt has 
^een made here to discuss other factors than (1) the comparatively safe 
aiargiii of oxygen supply in the obstetric use of ether, and (2) the de- 
giee to AAdiich ether itself may be expected to appear in the maternal 
and fetal blood during more or less routine deliA'cries. 






774 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


CONCLUSIONS 

1. In a series of 68 deliveries, the concentration of ether in blood 
from the umbilical vein was 0.681 Gm. per liter. The average in the 
venous blood of the mothers- of 58 of these infants was 0.713 6m. per 
liter. In 33 infants the umbilical arteries contained blood with an aver- 
age ether content of 0.374 Gm. per liter. 

2. The relationship between maternal and fetal ether levels was gen- 
erally, although not always individually, a directly proportional one. 

3. The low amounts in the umbilical artery blood suggest that the 
fetal tissues receive less ether than do the maternal. 

4. Maternal and fetal ether levels were not influenced consistently by 
the type of administration nor bj'- the use of rectal ether as a pre- 
anesthetic medication. 

5. The blood of infants breathing at once, and that of their mothers, 
contained considerably less ether than did that of infants and mothers 
at deliveries associated with neonatal apnea. 

6. Thus, ether administered to the mother during deliverj^ may pro- 
duce delay in. the onset of respiration in the newborn infant. Ordinarily, 
this is not due to interference with the maternal and fetal oxygen sup- 
ply but to the presence of ether in the fetal blood and tissues. 

7. The comparatively large minute volume of respiration in newborn 
infants favors the rapid elimination of ether. 

8. The relationship between apnea due to anesthesia and that due to 
anoxia is briefly discussed. 

The analyses were done by Miss Virginia Nasman. The assistance of Dr. H^nry 
Beecher and of Dr. F. C. Irving and the Staff of the Boston Lying-in Hospital is 
very gratefully acknowledged. , 

While this paper was in press, a communication appeared from Potter an 
others,i5 presenting figures for the amounts of ether in the venous blood m pa 
tients under that anesthetic. The averages ranged from 0.87 to 1.13 Gm./L. m 
various groups of patients. 
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THE USE OP BRGONOVINE IN THE PLACENTAL 
STAGE OF LABOR* 

M. Edward Davis, M.D., and Melbourne W. Boynton, M.D., 

Chicago, III. 

(From the Department of Obstetrics and Gynecology, the University of Chicago and 

the Chicago Lying-in Hospital) 

T'HE third stage of labor is probablj^ the most important phase of 
1 parturition. Notwitlistanding the fact that it occupies an in- 
significant period of time in the many hours devoted to labor, this short 
period is packed with many hazards for the mother, real and potential. 
Post-partum hemorrhage contributes appreciably to materna inoi a y 
Even more important than the immediate blood loss is the mcrease 
hazard of infection, introduced by the manipulations necessarj to con lo 
the bleeding and fostered by the decreased effectiveness of the defensive 
mechanism as a result of the blood loss. Much of the moi i itj 
tahty directly attributable to the third stage of labor is never credited o 

this period. 

It is almost a century since Crede studied the mechanism of placenta 
separation and expulsion and suggested his method of managemen o 
reduce the high incidence of complications. Many mo cations o ^ le 
Crede method have been tried and found wanting during t e interveniUt, 
years. The introduction of oxytocic drugs led to their imme a e a op 
tion in the conduct of this period. However, this new measure ai e o 
decrease the hazards of the third stage to any great extenL le \as 
majority of clinical teachers prefer not to interfere with tiis P ® 
labor, allowing the normal mechanism to operate. This is sonn o s e ric 
teaching. 

Durhig the past several decades, a number of new factors have entered 
into the conduct of labor which have seriously affected the course of t ie 
third stage. An ever increasing number of patients aie con ne m 
hospitals in which natural delivery is decreasing in frequencj • ^ 

often terminated in the primipara by the combined use of out e oi ceps 
and episiotomy. These advantages necessitate the use of anesthesia. 
The pain of labor is relieved by various analgesic agents, n hic i are some 
times carried to great extremes in order to eliminate the last shreds of 
discomfort inherent in physiologic parturition. Analgesia, anestiesia, 
and the increased incidence of operative proceduies a 1 com me ^ 
interfere with the normalcy of the third stage, thereby increasing the m- 
cideiice of connilieations in this period. It becomes apparent t la le 

•Presentea at a meeting of the Chicago Gynecological Society. November 21, 1941. 
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normal mechanism of the third stage may no longer function safely in 
many cases, so that it maj’’ be necessary to resort to new measures in an 
attempt to safeguard this critical period in the same way that the other 
phases of the labor have been safeguarded. 

Natural as well as artificial forces may produce an abnormal mecha- 
nism in the third stage. Long and difficult labor ma.y reduce the effec- 
tiveness of the uterine contractions thereby interfering Avith a rapid and 
complete placental separation. The overdistention of the uterine cavity 
as a result of a large baby, the occurrence of multiple birtlis, or an 
excessive amount of amniotie fluid may decrease the uterine muscle 
irritability and contractility and thereby affect normal uterine action. 
Inherent defects in the innervation or character of the uterus, about 
which we are only vaguely cognizant, may lead to an abnormal third 
stage mechanism. These are examples of failures in the normal physiol- 
ogy of reproduction Avhieh must be corrected if we are to prevent serious 
accidents. 

The normal mechanism of the placental stage consists of tivo distinct 
phases, separation and expulsion. One cannot and should not initiate 
the latter until the former is completed. The first phase involves a slov', 
progressive separation of the placenta from the uterine wall and is 
brought aliout by physical changes that take place on the evacuation of 
the uterine cavity by the fetus., 

The placenta normally remains attached to the uterus until the ex- 
pulsion of the fetus. The siidden diminution in size of the uterine cavity 
results in a reduction of the surface area of the uterine wall to which 
the placenta is attached. The semi-rigid, noncontractile placenta cannot 
alter its surface area, and thus it partially or completely separates from 
its attachment. The speed ivitli ivliich the reduction of uterine surface 
area is accomplished determines the completeness of the separation. The 
initial reduction in the area of the placental site rarely results in com- 
plete separation for this process is far too slow and too ineffective. 
Bleeding occurs at this time beliind the placenta but it is doubtful if the 
accumulated blood clot aids the separation bj'^ acting as a ivedge. The 
retroplaceutal clot is not necessary in the mechanism of separation. In 
most instances it accumulates as a result of an incomplete separation or 
after the placenta is separated off the placental site while its expression 
from the loiver uterine segment and vagina has been delayed. Uterine 
contractions noAV recur AAffiieh shear the remainder of the placenta from 
its attachment. How effective a placental separation is depends on 
uterine contractility. IMany variations in the character of tlie separation 
can and do occur. Generally, the longer the third stage lasts, the less 
complete the placental separation is and the greater the blood loss may 
be during this period. 

It has been recognized from clinical experience that any interfeience 
with placental sepai-ation is like!}" to result in an abnormal third stage. 
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Premature attempts to induce separation by inciting uterine contractility 
by manipulation of the uterus may ivell result in an incomplete separa- 
tion and excessive bleeding. Such uterine stimulation often provokes 
arrhythmic contractions or localized uterine irritability which interferes 
with normal placental separation. Premature attempts at expulsion 
often lead to an increased venous engorgement of the uterus or to the in- 
carceration of an incompletely separated placenta within the contractile 
zone. To retain the normalcy of the third stage, it is most important not 
to interfere with the separation phase and to recognize when this phase 
is complete so that the expulsion of the placenta may be aided. 

The use of an oxytocic drug in the third stage of labor wms introduced 
as a means of facilitating the phase of separation in the third stage 
mechanism, thereby decreasing the hazards of this period. Pituitary 
extract has been used routinelj’’ for many years at the end of the second 
stage at the Chicago Ljdng-in Hospital. Its parenteral administration, 
however, rarely affected the phase of placental separation, for this route 
of drug administration results in a delay of six or seven minutes in the 
effectiveness of the drug. Usually separation is completed by natural 
forces in this period, and the effect of the oxytocic drug is to stimulate 
the uterus to expel the separated placenta into the distended lower 
uterine segment and vagina from which it may easily be expressed. 
Rarely, the oxytocic action occurs before the expulsion of the placenta 
from the contractile upper segment of the uterus or before separation is 
complete, in which event the placenta may be incarcerated firmly in this 
contractile zone. Such an undesirable complication may result in ex- 
cessive bleeding and complicate placental removal in the event that it is 
indicated. This hazard decreases the value of this mode of therapy 
for the third stage. 

Since the advent of ergonovine in 1935, further uses for this powerful 
oxytocic drug have been under investigation. Extensive pharmacologic 
and physiologic studies have amply demonstrated its profound oxytocic 
character, its prolonged effect, and the absence of undesirable reactions 
regardless of the mode of administration. Our early studies indicated 
that the oral and intramuscular I'outes were slow in their action, six 
or eight minutes elapsing from the time the drug was administered to 
the onset of activity. Intravenously administered, the drug exhibits 
activity within twenty or thirty seconds. The character of the response 
^aries to some degree with the mode of administration (Fig. 1). When 
ergonovine is administered orally or subcutaneously, the initial uterine 
contractions are of moderate intensity and slowlj- increase in severity 
o^er a period of five or six minutes until they reach their maximum 
intensity. At the same time, there is a progressive increase in uterine 
tone which reaches its maximum state at the time of the greatest utei-ino 
action. This characteristic response to ergot preparations has made the 
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administration of the drug in the third stage of labor prior to the de- 
livery of the placenta undesirable. 

The intravenous administration of ergonovine is followed by a sudden 
uterine contraction of maximum intensity and tone. Contractions of 
low amplitude now begin and slowly increase in degree. Uterine tone, 
however, is maintained and diminishes slowly as the magnitude of the 
contractions increases. This unique response to the intravenous use 
of the drug has made possible its adoption in the placental separation 
phase. 

If the phase of placental separation is entirely a physical phenomenon 
and the result of a sudden reduction of surface area of the placental site, 
then theoretically, the more rapidly this reduction takes place, the more 
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Fig. 1. — ^Kymographic tracings of uterine motility, showing the action ® f _ 
novine on post-partum uteri by (A) intravenous, (B) oral, and (C) 
administration. Note the immediate response of the drug following intravenous 
ministration and the delay of only six to eight minutes following its oral ana Jnu* 
muscular use. The tetany is well maintained, and as it subsides increasingly fe 
ous contractions occur. The activity of the drug lasts two hours or longer. 


complete will be the separation. There should be less likelihood of poi- 
tions of the placenta remaining attached and thus complicating the third 
stage. To accomplish this immediate contraction of the uterus following 
the birth of the baby, 0.2 mg. of ergonovine (ergotrate H, Lilly) is given 
intravenously after the head is delivered and as the anterior shouldei 
is brought into view. If at this point, one allows twenty or thirty seconds 
to elapse for the drug to exert its action, the baby can be delivered. 
The uterus contracts ahnost instantaneously", separating the placenta 
cleanly from its attachment and pushing it out into the lower uteiine 
segment and vagina (Pigs. 2, 3, and 4). Palpation of the coi'pus iiteii at 
this time will reveal it to be globular and firm. The placenta may now ic 
expressed from the vagina. This management of the third stage ar 
ficially" controls the phase of separation, whei’eas an oxy toeic i Uo 
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administered intramuscularly after the babj’- is born prepares the way 
for a more favorable phase of expulsion. 

In the expression of the placenta, several safeguards must be exercised. 
The corpus uteri must be in a contracted state before expression begins. 

I 



the normal uteroplacental relationships when the cavity of the 
of u ^ distended with the fetus. Note the length of the placental site indicative 
ns surface area and the characteristic discoid shape to the .uterus. 


I 



been the uteroplacental relationships immediately after the baby has 

tachmenf from the uterus and the placenta has separated from its uterine at- 
enod ^®te the great decrease in surface area of tlie placental site, the tliick- 

lenne wall and the change in uterine contours. 


The entire uterus must not be pushed downward into the pelvis because 
diis dislodgement leads to excessive bleeding. The venous return is shut 
off and the uterine sinuses become distended with blood, tliereby tending 
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to increase the blood loss. Pastore has suggested a method to prevent 
this undesirable complication, but his method is not applicable when the 
attendant is conducting the labor without help. The left hand is placed 
flat on the abdomen 'with the fingers directed under the symphysis, there- 
by preventing the uterus from entering the pelvis while the right hand 
expresses the placenta. The same end can be accomplished by the ac- 
coucheur if he will make pressure Avith the fingers of the left hand just 
above the sjunphysis Avhile the right hand pushes down on the corpus 
uteri. When the placenta is visible at the introitus, slight traction on 
the cord will deliver it most easiljL However, traction on the cord is to 
be seriously condemned under any other conditions, for such manipula- 
tion on an incarcerated or partially adherent placenta may result in 
inversion of the uterus. 



Fig. 4. — Showing- the uteroplacental relationships after the expulsion of P „ 
centa into the lower segment and vagina. The fundus of the uterus nas d 
globular and has risen ; the lower segment is distended by separated piacenia. 


The advantages of the method described lie chieflj’’ in the marked 
reduction in the loss of blood and the freedom from complications of the 
third stage with their associated post-partum hemorrhage. The method 
has proved so effective on our sendee that the incidence of serious post- 
partum bleeding has been greatly reduced. The regime described^ is 
applicable only to institutional practice, for it requires someone to give 
the drug intravenously at the proper moment. Exact timing in the 
administration of intravenous ergonoAune is most essential. Theie haie 
occurred a few instances of incarceration of the placenta in the con 
tracted zone, but this complication is not troublesome in an institution- 
The conduct of the third stage described should have particular appea 
where patients are predisposed to abnormal uterine bleeding because o 
a previous post-partum hemorrhage, an excessively distended uterus, 
long labor, or difficult operatiAm intei’A'cntions. 
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Since Jan. 1, 1938, it lias been possible to make careful observations 
of the third stage of labor in 2,006 patients who had received ergono'sdne. 
The duration of the third stage, the blood loss and unusual complications 
were carefully recorded m each instance. Other factors in the labor 
and delivery ivliicli could influence the third stage ivere carefully 
analyzed. The uterine blood loss was measured after careful collection 
in a basin during and after delivery of the placenta. Bleeding from the 
episiotomy or perineal lacerations was excluded so far as possible. Since 
some of the blood from these sources inevitably went into the basin, the 
figures probably represent a higher loss than actually occurred from the 
uterus. This error is constant for the several groups of patients studied 
so that the results are comparable. 

The most important part of this studj'^ concerns itself with the in- 
travenous use of ergonovine after the head has been delivered and ■when 
the easy egress of the shoulders from the birth canal is assured. Two 
other groups of patients are presented. In both instances, placental 
separation and expulsion were accomplished by natural forces, following 
which ergonovine ivas administered intravenously to the first group 
and intramuscularly to the second group. All three of these groups are 
not quite comparalile, for ergonovine was used in the second stage when- 
ever there was an increased likelihood of an abnormal placental stage. 
Furthermore, ergonovine was administered intravenously in all patients 
in whom the placental stage was prolonged, abnormal, or complicated bj' 
an excessive blood loss. The third group of patients ivho received the 
drug intramuscularly, represented the patients who had the most normal 
natural third stage and the drug was given primarily to assure good 
uterine tone, thereby preventing excessive blood loss. 

Table I presents a summary of the three groups of patients in whom 
ergonovine was used. More than half of the entire group, 1,020 patients, 
or 50.8 per cent of the, total, received the drug during the second stage 
of labor as described previously. Of this group, 81 per cent of the 
patients had a measured blood loss of less than 100 c.c. and only 19 per 
cent lost more than 100 c.c. Tliere were only 4 patients in whom the 
Wood loss was more than 500 c.c., an incidence of less than one-half of 
1 per cent. In the group of patients where ergonovine was administered 
intravenously after the placenta had been expelled from the uterus, 
per cent lost not more than 100 c.c. of blood, whereas 65 per cent lost 
inore than 100 c.c. It is worthy of note that although this represented 
a smaller group of patients, 753, there were 15 patients who had a blood 
loss of over 500 c.c., an incidence of 2 per cent. In the third group of 
patients in whom- ergonovine was administered intramuscularly at the 
^id of the third stage, 46 per cent lost not more than 100 c.c. of blood. 

^ 5 patients in whom the measured blood loss ivas more than 

poO C.C., an incidence of 4.6 per cent. The striking fact in this r&iime 
IS the small blood loss during the third stage of labor in those patients 
v'n ergonovine intravenously in the second stage of labor 

'1 h the delivery of the shoulders of the baby. There is no comparison 
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Table I. Blood Loss op Third Stage 



25 c.c. 

50 c.c. 

100 c.c. 

200 C.c. 

300 C.C. 

1 

1 500 C.C. 

1 OVER 

500 c.c. 


Ergonovine Intravenously in Second Stage 


(1,020 cases or 50.8% of total) 


Primiparas 

■ 41 


239 

101 

12. 

IBBH 


Multiparas 

84 


158 

56 

8 ! 

19 


Total 

125 


397 

157 

20 

msm 


Per cent 

12 

1 30 1 

39 

15 


mm 



81 per cent of these patients lost not more than 100 c.c. of blood (measured), 19 
per cent lost more than 100 c.c., and 4 per cent lost more than 200 c.c. 


Ergonovine Intravenously in Third Stage 


(753 cases or 37.5% of' total) 


Primiparas i 

6 1 

14 ' 

59 ! 

129 

55 

36 

WKm 

Multiparas 

17 

52 

117 i 

152 

63 

38 1 


Total 

23 

66 

176 

281 

118 

74 


Per cent | 

3 

9 1 

23 

37 

16 

10 1 



per cent of these patients lost not more than 100 c.c. of blood (measured), 65 
per cent lost more than 100 c.c., and S8 per cent lost more than 200 c.c. 


Ergonovine Intramuscularly in Third Stage 


(233 cases or 11.7% of total) 


Primiparas 

3 

5 

18 

24 


■M 

1 

Multiparas 

6 

26 

48 

49 



4 

Total 

9 


66 

73 


22 

5 

Per cent 

4 


29 

31 


9 

2 


46 per cent of these patients lost not more than 100 c.c. of blood (measured), 54 
per cent lost more than 100 c.c., and ZS per cent lost more than 200 c.c. 


between the third stage in this group of patients and the two groups in 
whom the nse of an oxytocic drug was delayed until after the third 
stage was complete. 

The length of the third stage Avas much shorter than normal when 
ergonovine was used at the end of the second stage of labor. Of the total 
group of 1,020 patients, the third stage was one minute or less 
tAvo minutes or less in 369, three minutes or less in 237 (Table II). Thus 
in 754 cases, or 73 per cent of the entire group, the placenta was ae- 
liA’^ered in less than three minutes. This confirms the impression tlia 


Table II. Length op the Third Stage and Blood Loss 




MINUTES 

TOTAL 

CASES 

% OF 
TOTAL 1 

UNDER 
200 C.C. 

UNDER 

50 C.C. 

50 TO 
99 c.c. 

100 TO 
199 c.c. 

200 TO 
299 c.c. 

300 TO 
499 c.c. 

ouu 

C.C.+ 


Ergonovine Intravenously in the Second Stage — 1020 Patients 


3 or less 

754 

73 ! 

1 

98% 

335 
45% i 

310 

41% 

92 

12% 

8 

1% 

7 

1% 

2 

0.3% 

4-10 

237 

23 

94% 

79 

37% 

84 

35% 

51 

22% 

10 

4% 

2 

1% 


11-30 


2 

77% 

5 

23% 

2 

9% 

10 

45% 

i 2 

9% 

2 

9% 

5% 

A 

Over 30 


1 

100% 

2 

28% 

n 

4 

57% 

0 

0% 

0 

0% 

m 
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the separation of the placenta is almost instantaneous, occurring immedi- 
ately after the passage of the fetus from the uterine cavity, and pro- 
moted by the oxytocic eifect of the intravenous ergonovine. 

There vas a direct relationship between the blood loss and the length 
of the third stage. Thus, 98 per cent of the patients in Avhoin the third 
stage lasted three minutes or less lost less than 200 c.c. of blood. In many 
instances the blood loss was infinitesimal in amount as can be noted in 
Table I. In only 7 patients Avas the duration of tlie placental stage 
longer than thirty minutes, and it is interesting to note that in all of 
these instances the blood loss Avas less than 200 c.c. A delayed third 
stage of laboi’, folloAving the intraA'enous administi’ation of ergonovine 
at the end of the second stage, is not necessarily associated Avith an in- 
creased blood lo.ss. 


TAia.K ITT. LrxcTii ok tiik Tniuu St.\ok. akd Blood Loss 


MI.N’UTES 



ONDEIl 
200 C.C. 

UNDER 
50 C.C. 

50 TO 
99 c.c. 

100 TO 
199 c.c. 

200 TO 
299 c.c. 

300 TO 
499 c.c. 

500 

C.C.-l- 


Ergonovine Intravenously in the Third Stage— 

-7SS Patients 


3 or less 

202 

27 

7S% 

20 

13% 

49 

24% 

84 

42% 

mm 

20 

10% 

1 

0.5% 

4-10 


59 

72% 

52 

12% 

102 

23% 

1G7 1 

37% 

70 

.17% 

1^1 

7 

2% 

11-30 

93 

■■ 

02% 

10 

11%. 

20 

22% 

27 ' 
29% 

18 

19% 1 

13 

14% 

5 

5% 

m 

11 

0.1 

■i 

0% ! 

0 

0% 

3 

27% 

m 

4 

36% 

IH 


Ergonovine Iniramuscularly in the Third Stage — 3SS Patients 


3 or less 

i 

i. 

15 

89% 

11 

30% 

13 

35% 

9 

24% 

3 

s% 

0 

0% 

1 

3% 

4-10 

155 

GO 

78% 

23 

15% 

45 

29% 

52 

34% 

17 

11% 

15 

10% 

3 

2,% 

■■ 

40 i 

i 

■■ 

00% 

0 

10% 

8 

20% 

12 

30% 

7 

18% 

6 

15% 

1 

3% 

Uver 30 | 

1 

1 

0.4 

0% 

0 

0% 

0 

0% 

0 

0% 



0 

0% 


Table III presents an analysis of the group of patients Avho receiAmd 
ergonoAune intravenously at the end of the placental stage. The effect of 
the oxytocic drug is demonstrated by the Ioav incidence of post-partum 
hemorrhage. In more than one-half of the patients in this group, the 
placental stage lasted longer than four minutes. There Avas a greater 
average blood loss than in the preceding group. 

Table III^ likcAvise presents a summary of the patients Avho received 
ergonovine intramuscularly at the end of the placental stage. In the 
^ajority of these patients, the length of the placental stage exceeded 
our minutes. The incidence of post-partum hemorrhage is not great in 
us group because of the fact that the drug aa^s used intramuscularly 
o ^ patients Avho had a normal third stage. Wliere the third 
s age was abnormal and a tendency to bleeding existed, the drug Avas 
intravenously. One can conclude that the length of the 
ird stage determines to some extent the blood loss during this period. 

T^ble IV is a summary of the labors in the group of patients aaTio 
eceived ergonoAune. It Avill be noted that 163 patients had a natural 
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Table IV. DEiavBRy and Blood Loss 



TOTAL 

CASES 

UNDER 
200 C.C. 

UNDER 
50 C.C. 

50 TO 
99 c.c. 

100 TO 
199 c.c. 

200 TO 
299 c.c. 

300 TO 
499 c.c. 

500 

C.C.+ 

Intravenous Second 

Stage 









Natural 

163 

100% 

90 

61 

12, 

0 

0 

■ 0 

Natural with episiotomy 

307 

97% 

130 

121 

46 

6 

2 

2 

Low forceps 

469 

96% 

183 

183 

84 

13 

5 

1 

Midforceps 

64 

91% 

24 

27 

7 

1 

4 

1 

Breeeli 

8 

100% 

2 

4 

2 

0 

0 

1 

0 

Diihrssen 's 

15 

93% 

1 

10 

3 

0 

0 

Intravenous Third 

Stage 

1 








Natural 

271 

S3% 

55 

84 

S3 

26 

18 

5 

Natural with episiotomy 

304 

71% 

19 

69 

130 

50 

1 27 

9 

Low forceps 

96 

59% 

9 

8 

40 

24 

15 

0 

Midforceps 

9 

0% 

0 

0 

0 

2 

7 

0 

Breech 

62 

73% 

6 

15 

24 

12 

5 

0 

Diihrssen ’s 

1 

0% 

0 

0 

0 

1 

0 

0 

intramuscular Third 

Stage 

Natural 

86 

S3% 

23 

28 

20 

8 

6 

1 

Natural with episiotomy 

114 

79% 

12 

32 

46 

13 

11 

0 

Low forceps 

26 

51% 

3 

6 

4 

5 

4 

4 

Midforceps 

0 

0% 

0 

0 

0 

0 

0 

0 

Breech 

7 

72% 

2 

0 

3 

1 

1 

0 ' 

Diihrssen 's 1 

0 1 

0% 

0 1 

0 

0 

0 

0 

0 


delivery unassisted in any way. This represents the most normal group 
of patients who received ergonovine intravenously just before the 
shoulders were delivered. In all instances the blood loss was less than 
200 e.e. and in 93 per cent of this entire group less than 100 c.c. This 
group provides additional evidence of the diminished blood loss which 
follows this conduct of the placental stage. The type of delivery does 
not appear to have any great elfeet on the blood loss during the third 
stag'e of labor. 


The intravenous administration of this drug at the end of the second 
stage was not successfully carried out in breech deliverjL It is probably 
unwise to administer the drug before the baby is complete^ delivered. 
Should a premature contraction occur ^vhile the aftercoming head is still 
within the pelvis, great difficulty might be encountered in its deliveiy. 
For this reason, it is suggested that in breech delivery ergonovine be 
given intravenously after the birth of the babj^ and after tlie completion 
of the delivery of the placenta. 


Of 16 patients who were delivered after Diihrssen’s incisions on tlie 
cervix, 15 received ergonovine with the delivery of the shoulders. It is 
of interest that in 14 of these the blood loss was less than 200 c.c. and 
in onlj'’ one instance was the blood loss 500 c.c. Anyone who lias had 
experience vdth this operation, which is usually combined with a diffi- 
cult forceps, will realize that this result is in marked contrast to the 
usual experience. Prior to the use of ergonovine, it was nec&'sary to 
resort to uterine tamponade in about one-third of the patients in whom 
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Diihrsson’s incisions wove iicrformetl because of the prolonged and 
troublesome bleeding from the ulerinc cavity. 

Table IV like^Yise presents a resume of the tyjie of delivery in the 
patients vlio received ergonovinc iiit.ravenonsly or intramuscularly 
after the placenta was delivered. The blood los-s was appreciably greater 
in both of thc.se groups than in the former group, and the incidence of 
post-partum hcmoi’rhage was increased. The type of delivery affected 
the blood loss only moderately. 

Table V presents an analysis of the lengtli of labor in relation to the 
blood loss during the third stage of labor. It is interesting to note that 
in 231 patients with short labors who I'oceivcd ergonovine with the de- 
livery of tlic .shoulders tlie blood loss Avas less than 200 e.e. in all in- 
stances. This is another striking example of the value of ergonovine ad- 
mmistered at the end of the second stage of labor. In the group of 
patients in Avhom the labor Avas of average length, the blood loss AA'as less 
than 200 c.c. in 93 per cent of the patients, Avhereas in 142 patients in 
AA’hom the labor Avas long, the blood loss in 97 per cent aa'os less than 
200^ c.c. The length of labor did not increase the blood loss nor the 
incidence of a pathologic third stage in this group. 


T.\ni.K V. Length of L-vnon and Beood Loss^ 



TOTAL 

CASES 



50 TO 
00 C.C. 

100 TO 
100 c.c. 

200 TO 
200 c.c. 



Iniravenous Second 
Stage 





! 




Short 

231 

100% 

00 

90 

33 

0 

0 

0 

Average 

640 

05% 

2.S3 

232 i 

07 

IS 

7 

3 

Long 

140 

07% 

40 

66 ' 

27 

2 

4 

1 

Intravenous Third 

Stage 

i 

1 

i 

ijniiii 





Short 

176 

74% 

OO 1 

39 

60 

21 

20 

5 

Average 

517 

72% 

60 ! 


103 

85 

50 

9 

Long 

60 

71% 

7 ! 


10 

12 

4 

1 

Intramuscular Third 
Stage 



1 

i 

i 



1 

1 



Short 


75% 

8 ! 

22 

17 

c 

1 7 

2 

Average 

160 1 

70% 

32 ! 

42 

53 

IS 

12 

3 

Long 

11 

46% 

0 1 

2 

1 3 

3 

3 

0 


•Short labor: Primlpara, less than 8 hr. Multipara, loss than i hr. 
Average Labor: Primlpara, less than 24 hour. Multipara, less than IS hr. 
Long labor: Primipara, more than 24 hr. Multipara, more than IS hr. 


Table V likcAvise presents a resume of the length of labor as it affected 
the third stage AAdien ergonoAone Avas administered intraA^enously and 
intramuscularly after the placenta had been delivered. 


Table VI. Manual Removal op the Placenta 
(25 instances in 2,006 patients) 


Ergonovine administered 

NO. OP cases 

MANUAL 

REMOVAL 

INCrOENCE 

1 

BLOOD LOSS 
(average) 

muavenously second stage 
intravenously third stage 
t?tramuscularly third staae 


8 

15 

2 


200 c.c. 
393 c.c. 
400 c.c. 
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Table VI presents the incidence of manual removal of the placenta in 
the entire group. It will be noted that the incidence of manual removal 
was once in 127 eases when ergonovine was administered intravenousl.y 
at the end of the second stage; whereas the incidence increased appre- 
ciably in patients in whom the placental stage was left to natural forces 
and ergonovine was administered on its completion. The fact that the in- 
cidence_ of manual removal was once in 50 in the group which had re- 
ceived intravenous ergonovine at the end of the third stage can be ex- 
plained on the basis that this procedure was carried out to reduce the 
hazard of post-partum hemorrhage. Purthemore, it will be noted that 
the blood loss was half as great where manual removal was necessitated 
following the use of ergonovine intravenously at the end of the second 
stage. Careful timing is important in the administration of ergonovine 
so that its effect can be exerted while the baby’s body is still distending 
the uterine cavity. This procedure allows the baby to pass out of the 
upper segment, following Avhich a powerful uterine contraction will 
shear off the placenta promptly. This is the most important factor in 
the prevention of incarceration of a completely or an incompletely 
separated placenta. The same uterine force properly timed will likewise 
expel the placenta from the uterus into the dilated uterine segment and 
vagina. Its prompt expulsion from this locality should follow. 


DISCUSSION 


The use of ergonovine intravenously as the baby emerges from the 
birth canal involves no new mechanism for placental separation and 
expulsion, but it perfects the normal mechanism. The powerful oxytocic 
drug administered when the baby is still distending the uterine cavity 
assures uterine contraction of maximum intensity as the bahj’’ leaves 
the birth canal. Such complete uterine action produces ideal physical 
conditions for prompt and complete placental separation. As the 
placental site suddenly shrinks away’’ from the non-contractile placenta, 
the latter is cleanly sheared off its attachment. The same uterine con- 
traction pushes the completely’- separated placenta from the contractile 
zone into the distended lower uterine segment and vagina. • The marked 
uterine tonicity which is induced by’’ ergonovine guards against further 
blood loss following placental separation. The drug likewise ■\A’ill main- 
tain a state of tonicity^ for several hours, thereby preventing delayed 


post-partum bleeding. 

The success of this third stage mechanism depends to a great degree on 
an accurate timing of the sevei’al events w’hich comprise this period. 
Poor timing may^ result in the ’separation of the placenta, but it may he 
trapped in the contracted portion of the uterus, hlore rarely, a partial y 
separated placenta may’’ be incarcerated w’ithin the uterus. Tliese acci- 
dents need not result in an excessive blood loss. After a short time t re 
utei’us’ may^ relax and the placenta can be easily^ expressed. In rare 
instances, manual removal of the placenta may’’ be indicated. In spite o 
the fact that the drug has been in use during the past three and a la 
ymars by a host of physicians in training, these accidents occurred -^ciy 
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infrequently. The freedom from serious hemorrhage and complications 
in the third stage has been tlie most striking observation m this entire 
study. During the past two years the conduct of the third stage of kbor 
just described has become routine on the House Service at the Chicago 
Lying-in Hospital. 

COXCLUSIONS 

A new method of conducting the placental stage of labor is described. 
Brgonmdne is administered intravenously after the fetal head has been 
delivered and when easy egress of the shoulders has been assured. This 
results in an instantaneous separation of tlie placenta and its expulsion 
into the distended lower uterine segment and vagina. This proce uie 
is applicable only to hospital practice. The marked reduction in blood 
loss and the very low incidence of complications in the third stage should 
result in a marked decrease in post-partum lieniorihage an its un 
desirable sequelae. Detailed observations are recorded in 2,006 patients, 
more than one-half of whom were treated by this new pioee me. 


REFEREXCES 

1. Calkins, L. A.: AM. .T. OnST. & CtVXKC._29; 231 1935. 

4. D G.. 

Am. J, Oust. & <3-ynec. 29 : 155, 1935. 

5. Davis, M. E.: J. A. M. A. 109: 1031, 1937. 

6. Pastore, J. B.; Am. J. Surg. 35: 417, 1937. 

DISCUSSION 

DR. VV. C. DANFOETH.— Ergonovine is a valuable addition to our list of ob- 
stetric resources. I have bad no experience with it in the third stage of la or, u 
we have for a long time used it routinely by intramuscular administration mme- 
diately after the delivery of the placenta. Blood loss has been diminished and 
uterovaginal tamponade for bleeding has become notably less in frequency. 

The saving of blood at the time of delivery is important. Few clinics are ac- 
curately aware of the amount of blood which is lost foi, without some orm o 
measuring device, exact knowledge is impossible. It is certain that many es ima es 

are inaccurate. , -i 

The mechanism of placental separation is better understood to ay ^ 

to be. The action of the contracting uterine muscle in severing the attachment of 
the noncontractile placenta is well brought out in the paper. Inter erence wi 
mechanism by early massage is properly criticized. Too early attemp s o P 
the placenta often disturb the progress of separation and hinder rather than he p . 

If the process of separation and expulsion can be shortene wi ou is ur i 
normal mechanism it is worth while. If normal mechanism is a ere one ca 
approve. In some of the radical suggestions for terminating the second stage or 
for initiating labor the normal series of events is changed. T us mus invi e mo 

bidity if not mortality. , ,, „„„„„ 

The careful observations of the essayists seem to show that, although the process 
of delivering the placenta is hastened, the mechanism is not changed. That separa- 
tion of the placenta must be complete before anj attempt at expulsion is made is 
an obstetric law, the validity of which is recognized by the essayist. 
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That the use of an oxytocic in the third stage will reduce the time required for 
separation seems to be shown by our own experience with pituitrin, for the length 
of the third stage has decreased from fifteen to twenty minutes to about seven. 
The time, however, is a matter of secondary interest. The amount of blood loss is 
far more important. The tables indicate that the amount of blood lost has been 
materially decreased. If 81 per cent of more than 1,000 patients lost not more than 
100 c.e. and only 4 per cent lost more than 200 c.c., the suggestion of the essayists 
commends itself seriously to us. 

The old teaching, that ergot should never be given to an undelivered woman, 
with the single exception of abruptio placentae, w’as good. The prohibition of 
interference with the placental stage was also sound. Nonetheless, with the very 
greatly increased efficiency of the new alkaloidal preparation a change may be 
permitted. All forms of management should give way when demonstrably better 
ones appear. 

DR. ROBERT M. GRIER. — In the past year at the Evanston Hospital, we de- 
livered 1,004 mothers. Only 12 of these women had sufficient bleeding to warrant 
calling the condition a post-partum hemorrhage. Thirteen women had tlieir uteri 
packed. Formerly hemorrhage was copious enough to require packing of the uterus 
about 35 times a year. Since we have been using ergonovine intravenously where 
serious bleeding appeared, this number has been reduced to one-third. 

The response to ergonovine given intravenously can be felt within thirty seconds 
while one holds the uterus. We do not, however, inject ergonovine routinely at the 
end of the second stage as has been recommended by the essayist. We have em- 
ployed it intravenously at the end of the third stage only when it was felt necessary, 
but give it intramuscularly routinely at that time. 

DR. LOUIS RUDOLPH. — The essayists have indicated four cases in which the 
blood loss was 400 c.e. or more. I w'ould like to inquire, why do we sometimes get 
hemorrhage in spite of the use of ergonovine? It is well known also that a severe 
post-partum hemorrhage may occur with a flaccid or fairly well-contracted uterus 
in which hysterectomy is necessary to save life. 

Duncan and others have indicated that the maternal sinuses of the placental 
site are first closed by the contraction phase of the muscle tissue of the placental 
site. The contracted state of the maternal sinuses of the placental site is main- 
tained by the specific property of brachystasis of the upper uterine segment of the 
parturient uterus. Dr. Davis has clearly shown that the uterine response to ergo- 
novine is due to the property of muscle contractility, but it does not imply that 
brachystasis (retraction) has taken place. 

The combined properties of contraction and brachystasis (retraction) lead to 
decreased and tortuous lumina of the maternal sinuses, stasis, and thrombosis, an 
these when maintained lead to organization. On the other hand, if the 'iterus 
responds only to the contraction phase, relaxation will follow and hemorrhage m 
occur from the maternal sinuses, on account of the absence of the essential propertj 
of brachystasis. . 

We do not know what controls brachystasis, but it is a specific propertj o ^ m 
upper uterine segment of the parturient uterus. All oxytocics will cause increaj.e 
contractility, but we do not know that they play any part in bringing about brae 
stasis. Ergonovine increases contractility, and with a normal degree of brae lys a-^ 
of the uterine musculature it decreases the hemorrhage from the maternal sinu 
It is, however, no guarantee against post-partum hemorrhage. 

DR. FRED L. ADAIR.— I would like to call attention to a point in the 
mechanism of separation of the placenta which is not exactly in accorc ance ^ 
what takes place when any stimulation of the uterus occurs following t le a n 
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tration of ergonovine. thickened ^^•hile 

uterine wall which is not co\oie( wi • • normal process pro- 

the uterine wall which underlies he , p,,Uon of the uterine 

ceeds a gradual separation of ^1- 

muscular wall contracts, thus I, .Uild's head is delivered, the 

When ergonovine is administered i ^ placenta, and 'so the 

whole uterus contracts, including t ^ojnpletcd lie'fove the child is expelled, 

first phase of the third stage is ‘ • ccnarated placenta lies in the uterine 
By the time the child is outside the ^ the child is expelled there 

cavity. In other words, in the normal nc ' ^ placental site, whereas 

is still an uncontracted portion of the ^ ‘ ^ ^ , ^l^ird stage is prac- 

n-ith the administration of ergonovine the first pha.c 

tically completed when the child is delivered. important that 

With the increased nuinher of operatn'C ' ^ jf you wait fifteen 
the subsequent procedures, such as it means that the patient 

to thirtj- minutes for the normal Jesthesia is continued for a longer 

has either to come out of the anesthetic ,,„acsirable. This plan of treatment 

period of time, both of which are post partum care immediately 

means that we can proceed more P*'°”P • important fact that 

following delivery of the placenta. Further, \ _ ^ to vaginal and uterine 

irr ;u;i'o,ic“c:s:o t co..jof -o — ““«»• 

BR. .OSBBH L. B.ER.-^Vc ». M;o.»c, f 

proval to this procedure. However, the use o 2:e spoke prop- 

requires more emphasis on the dangers tian ic mentioned that 

erly of the accurate timing of admimstra ion ° ,^^7^ procedure is now to be 

the shoulders should bo impinged under t ic sy n p ‘ authoritative group, 

published with the approval of a very _ considerable possibility of 

including those who have discussed this P'^P®^’ protraction against the impacted 
rupture of the uterus due to the violence ° =iioulders not having come 

shoulders, the head being completely dcliieict u print there should 

through the inlet. Hence I think when this J ioUerent in this 

be very decided emphasis placed on the speei according to the direc- 

procedure. There is a place for this 

tions given and with foreknowledge of the po en la ^lethod of measurement 

Finally, I would like to have rather accurately in 100 c.c. 

of blood loss, because these measurements g 

units. 

BR. BA™ (eW,„.-Wc WHaW ^ f ptiS” S S 

presenting this new management of the p approved in several other in- 
interim, our method has been ^ell brLght out, that if doctors 

stitutions. It wms our impression, as Ur. * rninute or within a minute or 

f.»4 4<,»v„ th, ”rL; We 

two, that they would resort to the use of intravenous « pp^,. 

feu « „se ef “"‘d iSl.e.f »e -f «.e 

sequences. We are convinced that the ciisc 

procedure described is safe. . , . AnmnoTiadp I should 

I was interested in Dr. trier’s comment concerning ujn Chicago Dying-in 

like to tell you our experience in this regart. month In going over 

,e paced the of aUout tt.eee , pL Lt .f 

our statistics I found that uterine tampona e resorted 

our deliveries, or 30 to 35 patients a year. During the last tw y 
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to tliis procedure in a total of three instances. In two of these patients the tam- 
ponade was necessitated because of trauma. In all instances where intravenous 
ergonovine fails and the patient continues to bleed, a careful investigation of the 
reproductive tract should be made to rule out trauma as a cause of the bleeding. 
We have reduced the incidence of complications of the third stage tremendously 
since we have instituted the plan which we described. 

One other thing I should like to point out is the use of ergonovine in breech 
delivery. We have been interested for many years in the use of an oxytocic drug 
in such cases. However, by the time the aftercoming head has left the uterine 
cavity and has reached the level of the perineum, the favorable mechanism for 
ergonovine intravenously has been lost. The drug should exert its influence when 
the uterine cavity is still distended with the baby’s body. Obviously, in breech 
delivery this is not sound. In breech delivery ergonovine should not be administered 
intravenously until the placenta has been delivered. It can be given safely intra- 
muscularly immediately after the baby is delivered so that its action will he delayed 
until placental separation and expulsion from the upper segment has been accom- 
plished. 

The method of estimating blood loss provides for considerable error. All the 
blood escaping from the vagina from the time the infant was delivered until the 
placenta w’as expressed was carefully collected by placing a basin at the buttocks. 
This basin was removed wlien there was no more bleeding from the uterine cavity 
and vagina. Obviously, some blood from the episiotomy was included in the meas- 
ured loss. Our figures, therefore, represent more than the loss associated with 
placental separation and its delivery. Many women lose so little blood that the 
amount is difficult to measure, providing a bloodless placental stage. 


Cobb, D. B.: Posterior Vaginal Hernia, South, hi. J. 34: 196, 1941. 

A ten-year review of the literature revealed only 42 reports dealing with this 
condition, and to these the author adds three of his own. The anatomic basis for 
posterior vaginal Iiernia is the weakness of the pelvic sling at the bottom of the poue i 
of Douglas where there is very little muscle tissue and scant fascial support. Exces 
sive depth of the eul-de-sae may be a predisposing factor. The sac, which develops as 
elongation from the bottom of the pouch of Douglas, dissects between the layers 
of the rectovaginal septum and bulges beneath the posterior vaginal wall to emerge 
in the perineum ; thus, it is a variety of perineal hernia. There may or may not e 
an associated general relaxation of pelvic structures. 

There are no symptoms that are characteristically associated with this condition 
The diagnosis, though easy to establish, is frequently missed because .the lesion 
not considered as a diagnostic possibility, and it is confused with the more comnio 
simple rectocele. Both may, however, co-exist. The hernia appears when the pa len 
strains, and recedes when the recumbent position is assumed. Wlien the examining 
finger in the rectum is pressed forward, the bulge of the posterior vaginal wa oe 

not account for the entire vaginal mass, and the liernial sac can be seen an c ^ 

Of significance is “the return of posterior vaginal protrusion after one or mor 
operations for tlie relief of supposed rectocele.” _ . 

The principles underlying cure of the condition are isolation and 
the sac with repair of the defect. The condition of the pelvic floor and t ic prc^ 
of any associated genital abnormalities will influence the choice of procedure. P 
tion may be vaginal, abdominal, or combined abdominoperineal, 

Arxoud GoLUBEncEr.. 



CLINICAL AND PHYSIOLOGIC ASPECTS OF UTERINE 
MOTILITY DURING PREGNANCY iLND LABOR* 

Con Fenning, IM.D., Salt Lake City, Utah 

(From ihc Department of ‘rharmacolopy and Physiology, University of 
Utah School of Medicine) 

T he analysis of uterine motility, here presented, is based upon the 
clinical study and recorded surface displacements secured with the 
capacigraph and mechanical ink writing recorder described in previous 
articles in this Jouhnal.'- The use of equipment which can be used in 
a routine manner in the study of the motor activity of the uterus has 
one great advantage; namely, the accumulation of sufficient data to allow 
for statistical analysis. Thus, the collection of data becomes of minor 
importance; whereas, the analysis of the massed data becomes of major 
importance. Five hundred and two patients were studied and represent 
routine sampling of hospital admissions OAmr a period of twelve months, 
during which about 3,000 patients were admitted. Over 5,000 large 
and over 5,000 small tracings of uterine contractions Avere available for 
analysis. 

In this series there Avere 248 primiparas and 254 multiparas. Thirty 
cases Avere excluded from the series in the present study (19 multiparas 
and 11 primiparas) due to the employment of pituitrin or its derivatives. 
In vicAv of the subsequent statistical analysis the classification as given 
m Table I is of considerable importance. 

Prom the tabulated data, it is apparent that 89 multiparas and 93 
primiparas Avere Avithout pathology or medication. There are 144 
primiparas and 146 multiparas Avho received medication or had some 
form of pathology or pathologic labor. One hundred and tAventy-four 
of these received medication. TAventy-seven Avere mechanically induced 
Avhile the remainder Avere distributed as shoAvn in Table I. Purther- 
oiore, 47 of the primiparas and 64 of the multiparas Avere admitted Avith 
prematurely ruptured membranes, the majority having no pain on ad- 
mission. The remainder had early, usual, or delayed rupture of the 
membranes. 

In order to analyze our results statistically and to present a guide 
for future investigations, based upon the use of equipment measuring 
uterine displacements, the folloAving classifications and standards Avere 
adopted, 

'"’ork done at the Department of Ob.'stetrics and Gynecology-, Univer- 
J I Chicago and the Chicago Lying-in Hospital. 
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Table I 


’ 

MULTIPARAS 

PRIMIPARAS 

No pathology, no medication 

S9 

93 

Sedation (morphine, scopolamine, 
phenolbarbital, dilaudid) 

15 

55 

Progesterone 

4 

5 

Castor oil and quinine 

38 

17 

Pre-eclampsia 

23 

IS 

Mechanical induction 

16 

11 

Section 

19 

10 

Essential hypertension 

14 

5 

Breech 

2 

11 

Placenta previa 

1 

1 

Abruptio placentae 

2 

1 

Fibroids of uterus 

1 

3 

Rupture of uterus 

1 

1 

Arcuate uterus 


1 

Toxemia 

. 5 

' 2 

Twins 

3 


Hyperemesis 


2 

Renal disease 

2 

1 


Any single contraetural response was classified as large, small, or 
compound. Fig. 1 illustrates rvhat is meant by a large single contrac- 
tion, Fig. 2 a small single contraction, and Figs. 3 and 4 the com- 
pound contractions. The actual displacement of the abdominal wall in 
centimeters was obtained by dividing the recorded displacement by the 
amplification factor of the recorder. Measurements of recorded displace- 
ments are made from the abscissae to the summits of the curves. The 
over-all duration in seconds of the cuiwe from beginning to end was as- 
cei’tained. The onset was measured from the point whence the curves 
first left the abscissae, and from the end where the curve retui’ued to the 
abscissae. The duration of the contraetural phase (ascent) was measured 
from the onset to the summit and the relaxation phase (descent) from 
the summit to the termination of the curve. The over-all duration of 
the compound contractions was determined as in single curves, while 
the durations of the contraction and relaxation phases were ascertaine 
by selecting the highest summit present in the curve and using that 
point as indicative of the end of contraction and onset of relaxation. 

Since a complete recording represents a series of recurrent single con- 
tractions, the complete recordings were classified as consisting of intei 
mittent large, small, mixed large and small, or compound conti actions. 
Fig. 1 is an example of 3 recurring large contractions. Fig. 2 an ex 
ample of 5 recurring small contractions, while Figs. 3 and 4 are ex 
amiiles of mixed large and small contractions. Intermittent leciu 
renee of curves shown in Figs. 3 and 4 would be an illustia ion 
sequential compound contractions. The complete recordings vere 
al 3 ’zed in terms of frequenej^ of (large, small, large and sma^ , co 

pound) contx'actions per hour. This was readilj' accomplishe^ Ipp 

the interval of time consumed bj' a fixed number of contractions, le 
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by mathematical calculation determine the theoretical number of con- 
tractions which would occur per hour. 

The actual displacements in centimeters of all large unseleeted con- 
tractions present in all recordings and secured from all the patients 
studied were subjected to statistical analysis. The following formulas 
were used throughout in the statistical analysis. 


Arithmetical Mean x = 


S (f X M.P.) 
N 


Standard Deviation a — c 


2 f (d')2 /2 f d' 

N In 


2 


O' ^ 

Standard Error x =: 

V N 


X - y 

Significance Ratio = — - — - ^ 

v(T)' + irY 

Histograms constructed of the tabulated frequency distributions of 
the collected data show extremes of displacements varying from 0.1 ciri. 
to 3.75 cm. For the most part these extremes represent the range of the 
recording equipment having an amplification of 4 to 1, rather than the 
true extremes loiown to occur from observations in wliich 0.1 ram. dis- 
placements were recognized with an amplification of 40 to 1. On the 
other hand with a 1 to 1 ratio, displacements of aiiproximately 6.25 cm. 
have been recorded. From the grouped data, the arithmetical mean foi 
the actual abdominal displacements secured from the combined recor 
ings for multiparas and primiparas was 0.98 cm. The standard ewa 
tion was found to be 0.53 cm. 

In order to determine possible basic differences in actual displace 
ments in the records secured from unselected multiparas as compare to 
unseleeted primiparas, the large displacements of each class veie tieate 
separately and in a- similar manner. Statistical compaiison vas ti 
made with a resultant finding of a significance ratio of 2.45. “ 

bility thus exists that the average displacement is larger in mu 
when treated as a class, than in a similar number of unselecte pri 


aras. _ _ • + The 

The over-all durations of all large contractions were investiga e • 

arithmetical mean Avas found to be 154.8 seconds with a stan 
tion of 60.28 seconds. Comparing the findings obtained Horn ^ 
Avith those obtained from primiparas shoAVs that a sigm can 
exists between the two classes. The average duration of the ^ 
of multiparas in the series Avere longer than the contiae 

primiparas. . , curves 

The contraction phase and relaxation phase o ^ 

were analyzed to ascertain if the previously noted differences p 
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The arithmetical mean for the contraction phases of all curves was 66.9 
seconds with a standard deviation of 31.7 seconds. There exists a prob- 
able statistical difference between the primiparas and the niultiparas. 
The contraction phase in niultiparas is longer than the same phase in 
primiparas. The relaxation phase for all curves shows a mean of 88.4 
seconds and a standard deviation of 43.6 seconds. The relaxation phase 
of the curves secured from niultiparas tend to be longer in duration than 
similar phases secured from primixiaras. 

The arithmetic means and standard deviations found for the eom- 
bined unseleeted multiparas and primiparas, unselected multiparas, and 
unselected primiparas are found in Table II (A, B, G). This table 
shows that the arithmetical means and standard deviations for displace- 
ments, over-all duration of contractions, duration of the contraction 
phase and relaxation xihasc arc larger for the unseleeted niultiparas than 
for the unseleeted primiparas. Tlie respective signifieanee ratios ob- 
tained by statistical comparison are shown in Table III (K). The sig- 
nificance ratios indicate that the differences are real and not due to 
chance. 

In order to gain additional insight relative to the factors concerned 
in producing the observed large standard deviations and ascertain what 
would perhaps represent tlie “normal,” the analysis was carried out on 
what is designated as “selected” cases. By a process of exclusion, all 
cases of sedation, premature rupture of membranes, twins, placenta 
previa, etc., were eliminated. The recordings used were obtained from 
those cases listed under “No medication. No pathology” and conform- 
ing to the following standards : Duration of pregnancy : 38 to 42 iveeks ; 
membranes ruptured at the usual time; duration of clinical labor: 
primiparas, twenty liours or less, niultiparas, fifteen hours or less. 
Recordings limited to those obtained from primiparas zero to twenty 
hours before delivery, multiparas zero to fifteen hours before delivery. 

The arithmetical means and standard deviations obtained from the 
recordings secured from “selected” primiparas and “selected” multip- 
aras, gravida ii to xviii were compared with those obtained from un- 
selected primiparas and unseleeted niultiparas. The comparison of 
unseleeted primiparas and selected primiparas. Table II (G versus H) 
shows a definite improvement in the standard deviation for the dura- 
tion of the contraction phase, relaxation phase, and over-all duration 
of the contractions. At the same time there was a reduction in the 
arithmetical means of the respective responses. Inspection of the fre- 
quency distribution curves of tabulated data shows greater sjonmetry 
ban similar curves obtained from the unseleeted primiparas. The sig- 
uifieance ratios obtained by statistical comparison are shown in Table 

iir(G). 

The comparison of the unseleeted niultiparas and selected multiparas, 
biavida ii to xviii (Table II, B versus C) discloses improvement in the 



Table II. Arithmetic Means and Standard Deviations 
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FLEXNER AND GELLHORN : PHYSIOLOGY OP PLACENTAL TRANSFER 973 

weight at a rate of only 2.2 per cent daily. Hence, the rabbit is growing 
about 11 times as rapidly as the goat. Is there a corresponding differ- 
ence in the rates of supply of Na per unit weight of fetuses ? Table II 
also shows that at this time the rabbit fetus is receiving about 13 times 
as much Na per unit weight as the fetus of the goat. 

A clear concept of this relationship among the relative growth rates 
of the several kinds of fetuses and their corresponding rates of supply 
of Na can be obtained from comparing K of Table II from animal to 

Table II. Relationship Between Rate of Suppla- op Sodium per Gram Fetus 
(N ap) AND Relative Growth Rate op Fetus (RGR). The Constant K is 
Calculated From the Relationship; K RGR, 

Nap 


GESTATION PERIOD IN TENTHS OP TOTAL 


ANIMAL 

0.6-0.7 

0.7-0.S 

0.8-0.9 

0.9-1.0 

RGR 

Nap 

K 

RGR 

Nap 

K 

RGR 

NRp 

K 

RGR 

Nap 

K 

Goat 

2.9 

HmBbM 

33 

2.2 


32 

2.0 

0.055 

54 

2.0 


40 

Cat 

15 


64 


0.17 

61 

7.5 

0.13 

57 

6.0 


46 

Guinea pig 

12 

0.46 

26 



25 

8.0 

0.33 

24 

8.0 


28 

Rat 

62 

1.0 

60 

52 

W 

60 

47 

0.79 

60 

38 


60 

Rabbit 




25 


27 

19 

0.79 

24 

27 


30 

Sow 

5.8 

0.0079 

730 

4.4 



3.3 

0.0056 

580 

3.0 


580 


animal. The value of K is of the same magnitude throughout with the 
unexplained exception of the sow. The maximum variation occurs be- 
tween the cat and rabbit, the value of K in the cat being about twice that 
in the rabbit. It consequently becomes possible, knowing the value of 
K for a single fetus (guinea pig or rat, or rabbit, or goat, or eat), to 
estimate with a fair degree of accuracy the rate of transfer of sodium to 
any other fetus (excepting the sow) if the data, which are at hand, on 
the growth of that fetus are used. 

A fundamental question that must be ansivered before placental 
physiology is completely understood was mentioned in the introduction. 
Does the placenta behave like an inert membrane between the maternal 
and fetal circulations, or does it contnbute energy in the transfer of 
material from mother to fetus, thereby becoming a secretory organ? 
Before this problem can be solved, it is probable that the transfer rate 
of many physiologic substances across the placenta will have to be in- 
vestigated not only from the mother to the fetus, but also in the reverse 
hection, from the fetus to the mother. The results of the present series 
of studies do not provide evidence either for or against secretion. 

SUMMARY 

The transfer of sodium across the placentas of six different animals 
at piogressive stages of the gestation period has been studied. The rate 
0 tiansfer of sodium per gram of placenta increases in each animal as 
toOstation proceeds until just before term, at which time there is a 
® arp decrease. The variation in rate of transfer across the placentas 
ms een correlated with morphologic changes in the placenta. 
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The animals have been chosen to give at least one representative of 
each of Grosser ’s morphologic types of placentas. The rates of transfer , 
of sodium across unit weights of these four types of placentas have been 
found to depend upon the morphologic structure of the placenta; the 
smaller the number of tissue layers placed between maternal and fetal 
circulations, the greater the rate of transfer across a unit weight of 
the placenta. 

A correlation was found to exist between the supply of sodium trans- 
ferred to a unit weight of fetus and the rate at which that unit weight 
of fetus was growing. This constant obseiwation in all of the animals 
studied leads us to propose the hypothesis that the underlying principle 
of placental function is that the rate at which a physiologic substance 
is transferred to the fetus shall parallel the relative growth rate of the 
fetus. 

We are grateful to tlie staff of the Department of Terrestrial Magnetism, Car- 
negie Institution of Washington, for their generous help and advice. We are much 
indebted to Dr. Dean B. Cowie of the National Cancer Institute and to Dr. B. E. 
Curtis, Jefferson Physics Laboratory, Harvard University, for preparing the radio- 
active sodium with the Carnegie generator and the Harvard cyclotron. 
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DIFFUSE LUTEINIZATION OP THE OVARIES ASSOCIATED 
WITH THE MASCULINIZATION SYNDROME 

Samuel H. Geist, MD., and Joseph A. Gaines, M.D., New York, N. Y. 

(From the Gynecological Service and the Department of Laboratories of the Mount 

Sinai Rospital) 

C ONSPICUOUS masculinizing changes in the human female have 
been associated noth a variety of lesions of the endocrine glands. 
Certain among these appear to be unequivocally responsible for the clini- 
cal syndrome; namely, hyperplasia, adenoma or carcinoma of the adrenal 
cortex, and arrhenoblastoma or adrenal rest tumors of the ovary. The 
primary importance of other lesions including basophile cell changes 
in the pituitary (Cushing’s syndrome), or thymic neoplasms has been 
seriously questioned in recent years.*^ It has been shown in a large 
number of cases of so-called pituitary basophilism in which autopsy re- 
ports were available, that either hyperplasia or adenoma of the adrenal 
cortex was present in addition to the hypophyseal lesion.® Furthermore, 
in 2 to 3 per cent of routine post-mortem examinations, small basophilic 
adenomas of the anterior pituitary gland have been uncovered purely 
incidentally, without evidence of virilism.'^® Similarly, in those cases at- 
tributed to thymic tumors, adrenal cortical hyperplasia was also found, 
while the pituitary gland was reported as negative.^^ Thus, in a con- 
sideration of the syndrome of masculinization, exclusive of those eases 
associated with defeminizing tumors of the ovary, it appears that the 
common, morphologic denominator responsible for the symptom complex 
may well be either hiTierplasia or neoplasia of the adrenal cortex. 

In this report we are primarily concerned with the status of the 
ovaries in such cases. Clinical descriptions of the syndrome indicate 
that the ovaries are generally small or normal in size, and that evidence 
of genital regression is usually present, associated with oligomenorrhea 
or amenorrhea. In this laboratorj^ we have had the opportunity of 
studying the post-mortem material of 10 cases of virilism; 7 -with cortical 
adenoma and 3 with carcinoma of the adrenal gland. Of these, all had 
experienced amenorrhea of three to seventeen months ’ duration. Exami- 
nation of the ovaries showed them to be small or normal in size, with 
little evidence of follicular activity. Recent corpora lutea were not pres- 
ent, corpora albicantia were relatively conspicuous, and the small cystic 
follicles occasionally encountered wei’e atretic. A survey of the litera- 
ture in which full autopsies ivere reported substantiated these find- 
ings.®'^’ 10 ’ 11 - 15 . 18, 19 TPe gonads were generally described as small, 

atrophic, fibrotic, senile, or sclerotic, containing some atretic follicles 
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and old corpora albicantia. In only one instance, published bj^ Berg- 
strand in 1934, did the ovarian changes approach those described in this 
reports 

It would seem from the above findings that a palpable enlargement of 
tile ovaries is not to be expected in patients manifesting adreno- 
genitalism. Indeed, in those eases of virilism in which an ovarian en- 
largement or tumor is found on pelvic examination, the suspicion of a 
masculinizing ovarian tumor must be entertained. It is the purpose of 
this report to demonstrate that the latter assumption may be false, for 
in the two cases described below, a typical clinical picture of masculiniza- 
tion was found associated with enlarged ovaries, due, not to an arrlieno- 
blastoma or adrenal rest tumor, but to diffuse lutein changes particularly 
involving the theca interna cells. 

_ Case 1.* — M. G., a 32-3'eai’-old negress, was admitted to the City Hos- 
pital of New^ York in 1934. She had been married for two j’^ears and had 
never been gravid. The menses had begun at 13 jmars, and were 
always irregular, with amenorrheic periods up to four months. The 
menstrual flow, though at times scantj', occasionally continued for one 
to four weeks. Obesitj’’ had been present since the menarche. Progres- 
sive hirsuties of the face and chest continued from the age of 16, neces- 
sitating shaving at regular intervals. Metrorrhagia had been present for 
eight months before admission. On pelvic examination both ovaries were 
found to be enlarged to about twice normal size. A preliminary dilata- 
tion and curettage revealed “a small amount of tissue.” A laparotomy 
was then done and both ovaries removed. The ovaries were uniformly 
enlarged. On section there were several cystic follicles, while the solid 
portions of the ovary had a distinct jmllowish hue. A portion of the 
ovaries was made available to us for microscopic studjL 

Three jmars later in 1937 the patient was admitted to the Mount Sinai 
Hospital for further investigation. The obesity and hirsuties were still 
present (Pig. 1). She was amenorrheic and complained of frequent hot 
flushes. Examination revealed the following : There was diffuse trunk 
and girdle obesity, while the extremities were relatively normal. _ The 
face was round and obese, and the neck short and thick. She weighed 
188 pounds and was 5 feet, 3 inches tall. There was a conspicuous 
hypertrichosis of the face and chest, with a tendency to a male type of 
escutcheon. The clitoris was not enlarged. Blood pressure was 140/80 ; 
urinalysis, negative; basal metabolism, +2 per cent; the blood count 
showed no abnormalities; blood Wassermann reaction, 1+; sedimentation 
time, normal. The pupils were unequal. The visual fields were normal. 
X-ray of the sella turcica revealed no abnormalities. Intravenous pyelo- 
gram was negative, without evidence of distortion of the upper calj’^ces 
of the renal pelves. Perirenal insufflation outlined the right adrenal 
gland, but showed no abnormalities in its contour. On bimanual exami- 
nation the uterus was found to be small and the pelvis clear. 

Our interest in this patient had been stimulated originallj^ by the un- 
usual ovarian findings. Despite the absence of a demonstrable lesion 
of the anterior hj’-pophj^sis or adrenal gland, the clinical picture was 

*\Ve are indebted to Ur. Maurice Kashbaum and Dr. James R. Lisa of the City 
Hospital for the opportunity to study this case. 
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classified as one of adrenogenitalism, unaffected by previous bilateral 
oophorectomy. Further follow-up was not obtainable. 

Histology of the Ovaries . — The ovarian parenchyma presents a most 
striking lustologic change. Scattered throughout the cortex and medulla 
are numerous groups of large, foamy cells. These are distributed 
diffuselj’- throughout the ovary in irregular strands or accumulations 
of varying size (Fig. 2). They resemble well-developed, luteinized 
theca cells. They are large, round or oval, with light staining, finely 
vacuolated cytoplasm, round vesicular nucleus and distinct nucleolus. 
The picture brings to mind the so-called ‘ ‘ interstitial gland ’ ’ sometimes 



— Case 1. Masculinizing changes associated with enlarged, luteinized ovaries, 
trunk, and facial obesity. The patient shaved regularly. Oligomenorrhea 
lu metrorrhagia had been present since the menarche. 


seen in ovaries of lower animals, or the diffuse, parenchymal luteiniza- 
tion encountered in mice following x-ray.® The presence of these cells 
adjacent to old corpora albieantia suggests at first glance, a possible 
origin from dormant theca cells about the corpora albieantia. The latter, 
however, are so numerous that the contiguity may be merely coincidental. 
Furthermore, the luteinized cells appear elsewhere in areas free of 
jollicle structures. The ovarian parenchyma suggests increased pro- 
hferation, not only because of the increased thiclmess of the ovary, but 
also because the parenchj^ma shows distinct variations in cellularity, 
staining reaction, and size and shape of the cells. The theca zone about 
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atretic follicles is increased in thickness. Even in atretic follicles where 
the granulosa is reduced to a single layer of flattened cells, the theca cells 
show excessive proliferation and luteinization (Fig. 3). 

Case 2.— B. G. (Admission No. 405620, Path. No. 58999), aged 27 
years, married five years, gravida 0. Eegular menstrual periods had 
occurred from tlie menarclie at 13 years until the age of 22 years. In 



Figr. 2. — Case 1. Groups of enlarged, luteinized cells, irregularly scattered throughout 

the ovarian parenchyma. 



Pig. 3. — Case 1. Wall of atretic follicle showing flattened, granulosa layer with 
proliferation and luteinization of the theca interna. Note lutein cells in the ovaria 
cortex. 


the ensuing five years, however, the patient was amenorrheic except for 
three monthly periods of bleeding one year before admission. Despite 
the absence of menstruation, molimina consisting of pelvic pressure 
and general fatigue were experienced at monthly intervals. During this 
time the voice changed from a definite soprano to baritone. Increasing 
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oTowth of hair about the face and trank was noted, necessitating shaidng 
on alternate days. There was a gain of 40 pounds in weight. In addi- 
ton, for three months before admission the patient complained of frontal 
headaches, uitermittent attacks of epigastric pain, dyspnea, nausea, and 
occasional vomiting. 

On examination the obesity was confined mainly to the head and 
trunk, sparing the upper and lower extremities. The face was round 
and full. There was marked hirsuties of the face, chest, back, abdomen, 
and extremities (Fig. 4). The escutcheon was of the male type. The 
clitoris was enlarged to four times normal size. On pelvic examination, 
the uterus was normal in size and retroverted. In the cul-de-sac and to 
the left a fullness was felt, suggestive of ovarian enlargement. Blood 
pressure was 130/80 to 160/100; hemoglobin, 106 per cent; red blood 



count, 5,000,000; white blood count 7,550 with normal differential com 
asal metabolism, -fll per cent and +20 per cent; total proteins, 7.8 G 
per cent; albumin, 5.7 Gm. per cent; globulin, 2.1 Gm. per cent; blc 
CGiit. Blood Wassermann reaction was negatl 
ehiuss test, the electrocardiogram, and visual fields were norm 
astiointestinal series, chest x-ray, x.-ray of elbows and wrists, 
PJ'elogram, x-ray of the sella turcica, and bilateral perirei 
sufflation tests were all found to be negative. Because of the pel 
amgs and the lack of a demonstrable lesion of the pituitary or adrei 
pnf ^ P^^'oforny ''vas performed. The uterus was found to be sligh' 
nrhfov ^'^F'overted. The left ovary was cystic, enlarged, a 

eient to tJie lateral pelvic wall. On the right side, the appendix h 
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become adherent to the ovarj^ and the latter bound down to the pelvic 
floor. Bilateral salpingo-oophorectomy and appendectomy were done 
Convalescence was uneventful. A sliort time later the patient left tlie 
city, so that an adequate follow-up could not be obtained. 

Ch'oss Examination . — The right ovary measured 5 by 3.5 by 3.5 cm. 
in the unfixed state. On cut section numerous follicle cysts, varying 
from 2 to 7 mm. in diameter, rimmed the periphery (Fig. 5). No mature 
or recent corpus luteum was evident. The medullary portion of the 



Fig. S. — Case 2. Cross section of right ovary showing several cystic follicles. The 
medullary portion was of yellowish hue. 



Fig. 6. — Case 2. Small groups of luteinized cells distributed irregularly throughout the 

parenchyma of the ovary. 


ovary appeared hyperplastic and was gray yellow in color, with scatteie^ 
orange yellow flecks. The left- ovary was of similar size and 
Cystic follicles were not as abundant. At one pole a portion of t e 
collapsed wall of a hemorrhagic cyst was evident. _ 

Microscopic Examination . — ^Within the ovarian cortex, primordial ana 
maturing follicles were distributed in normal numbers. _ The majority 
of the atretic follicles presented an unusual degree of perifollicular pro- 
liferation of the theca interna zone, with evidence of increased lutemiza- 
tions of the theca cells (Fig. 7). Such stimulation was seen at times 
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about follicle cysts in which the granulosa lining had been reduced to 
a single, flattened layer of cells (Fig. 8). In other atretic follicle cysts, 
the granulosa cell lining might sho\v increased cellular activity only in 
one portion of its circumference, while the theca interna cells showed 
more uniform hyperplasia. Scattered throughout the ovary in both 



Fig. 7. — Case 2. Perifollicular, theca growth and luteinization. Note lutein cells in 

the cortex. 



Pig. S. — Case 2. 


Atretic follicle with flattened granulosa cells and unusually 
spicuous stimulation of the theca interna. 


con- 


hit medulla (Pig. 6) were irregular groups of large, vacuolated, 

similar to those described in Case 1, but to a much lesser 
-^^ough many corpora albicantia were present, a recent corpus 
nni could not be found. 


DISCUSSION 


In tw 
found. 


0 eases of masculinization, luteinization of the ovaries has been 
If is apparent that this must be an unusual or even rare occur- 
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Fence in the arrhenomimetic syndrome. It appears unlikely tliat the 
ovarian changes described are directly responsible for the clinical pic- 
ture. In Case 1 there was no regression of the virilism following bi- 
lateral oophorectomy. Although a lesion of the pituitary or adrenal glands 
was not demonstrated clinically in the 2 reported cases, their presence 
or the possibility of functional alterations cannot be ruled out. Preg- 
nanediol studies were not performed in our cases. They may be of diag- 
nostic value in some types of hirsuties, since an excretion of pregnanediol 
in appreciable amounts has been found in eases of carcinoma or hyper- 
plasia of the adrenal cortex associated with virilism.-® Fortunately, there 
is available a report b.y Bergstrand in wliich the ovarian findings 
paralleled those in Case 2, and in which a complete autopsy was secured.^ 
His patient was a woman, aged 42 years, whose clinical course was en- 
tirely similar to those described here. The ovaries were enlarged and 
yellowish. There were many atretic follicles with perifollicular zones 
of luteinized theca cells. At autopsy a large basophilic adenoma of the 
pituitary gland and diffuse hyperplasia of both adrenal glands were 
found. The weight of evidence, therefore, would suggest that the 
ovarian alterations are secondary and not directly responsible for the 
masculinization syndrome. 

The ovarian histologic changes described in this communication are 
suggestive of increased gonadotropic stimulation. They are not unlike 
those induced artificially in the human female by gonadotropins, particu- 
larly hypophyseal extracts.® The latter may produce theca proliferation 
and luteinization, perifollicular hemorrhage, and stimulation of granu- 
losa and theca cells in follicles shoAving various stages of atresia, Avithout, 
hoAA'eA’^er, any evidence of increased follicle maturation, ovulation or 
corpus luteum formation. The excessiA^e luteinization of theca elements 
in our cases, though not exactly similar may also be compared Avith the 
conspicuous theca proliferation and luteinization seen in cases of 
hydatidiform mole or ehorionepithelioma, in Avhich the gonadotropins are 
greatly increased. 

It is interesting to note that similar histologic ovarian changes have 
also been reported in intact, suckling, female rats, folloAving the adminis- 
tration of gonadotropins, and that these effects Avere accompanied by evi- 
dences of masculinization.’®’^® If injections of chorionic or equine 
gonadotropins are given from the sixth to the tAventy-sixth day of life, 
follicle maturation and corpus lutcAim formation do not occur at that 
time; instead, ovarian enlargement is found to be due to perifollicular 
proliferation and luteinization of the theca cells, suggesting the appear- 
ance of the so-called “interstitial gland.” These changes are accom- 
panied by such masculinizing characteristics as hypertrophy of the 
clitoris and prepuce. Because the androgenic effects do not occur m 
OA’ariectomized animals, it aa’us assumed that the altered 0A’aiie.s Aieie 
responsible for the production of an androgenic substance. However, 
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this inference is not entirely warranted, since the fnnetion of the 
adrenals may also have been affected. 

SUMMARY 

The syndrome of mascnlinization in the female, attributed to pituitary 
basophilism or adrenal cortical lesions, usually includes regressive 
changes in the ovaries. At times, however, as evidenced by the two cases 
described in this report, there may be bilateral ovarian enlargement, due 
to excessive perifollicular loroliferation and luteinization of the theca 
cells and diffusely scattered luteinized cells within the ovarian pa- 
renchyma. 

The ovarian effects are suggestive of increased gonadotropic stimula- 
tion and are probably secondarjn It does not appear that thej^ are re- 
sponsible for the production of the maseulinization syndrome. 

In the clinical investigation of virilism the presence of an ovarian en- 
largement has been and should be regarded as suspicious evidence of a 
possible arrhenoblastoma or adrenal rest neoplasm of the ovary. In 
view of this report, a third possibilitj’^ exists, namely, enlargement of the 
ovaiy due to diffuse luteinization. It may be possible to decide, at 
operation, by incision of the ovaries, whether or not tumor is present. 
If, in young patients, tumor can unequivocally be ruled out by this 
device, one or both ovaries may be left in situ. 
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THE CYTOLOGIC RELATIONSHIP OF THE WALTHARD CELL 
REST TO THE BRENNER TUMOR OF THE OVARY AND 
TO THE PSEUDOMUCINOUS CYSTADENOMA 

D. N. Danforth, Ph.D., M.D., Nfav York, N. Y. 

(From the Sloanc Hospital for Women, and the Department of Obstetrics and 
Gynecology, College of Physicians and Surgeons, Columbia University) 

IVyi OST authorities agree that Brenner tumors of the ovary probably 
iVl have as their anlagen the cell rests described by Walthard in 1903. 
In addition, the occasional finding of Brenner tumors in the walls of 
pseudomucinous cystadenomas of the ovary, and the more frequent find- 
ing of pseudomucinous epithelium in Brenner tumors and Walthard 
rests, have been cited as indications that at least a portion of the pseudo- 
mucinous cystadenomas may have their origin in Brenner tumors. If 
these inferences are true, one might expect to find certain cytologic as 
■well as architectural features common to all three structures. It is the 
purpose of this communication, first, to describe more minutely the cells 
making up the Walthard rests, the Brenner nests, and the pseudo- 
mucinous cystadenomas of the ovary, and, second, to indicate certain 
points of similarity. Upon the basis of these descriptions it seems pos- 
sible to offer further indication of their common origin, and also to sug- 
gest a third criterion for the diagnosis of the Brenner tumor. 

A detailed review of the literature concerning these structures seems 
unnecessary, since it is considered in all recent textbooks and articles 
dealing with the subject. 

The Walthard rest is a small collection of cells which may be found in 
the cortex or hilus of the ovary, or beneath the serosa or Avithin the 
mesosalpinx of the Fallopian tube. The rests are of two types, the solid 
and the cystic. In the cystic type the central portion of the rest is oc- 
cupied by a clear space Avhich is said to contain mucin or pseudomucin, 
colloid, or mixed material. The cystic cavity is ordinarily lined by 
from one to ten or more layers of cells. There appears to be no accurate 
estimate of the frequency of these rests except that of Muller, who found 
them in 12 per cent of 251 adnexa examined. The origin of the Walthard 
rests is obscure. They are stated variously to arise from the eoelomic 
epithelium of the developing embryo, from an inflammatory reaction of 
the peritoneum, from the germinal epithelium and from numerous other 
structures. The first named is probably most Avidely accepted. 

The Brenner twnor is one of the group of rare ovarian tumors, less 
than 150 of them having been reported. They may occur in Avomen of 
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all ages, but are said to be more common in middle or late middle age. 
They may vary in size from a few millimeters in diameter to more than 
seven Idlograms in weight. Their diagnosis is based wholly upon micro- 
scopic findings, since they have no gross or clinical characteristics which 
are peculiar to these tumors alone. Histologically, two criteria have been 
mentioned as essential for their diagnosis. These are, first, the presence 
of small characteristic cell nests which are, second, surrounded by a zone 
of fibrous tissue. The latter may be sufficiently extensive to give the 
gross impression of a fibroma. Two types of Brenner tumor have been 
described, though intermediate and mixed varieties are not uncommon. 
The first of these is the solid type, in Avhich the cell nests are composed 
of rather closely packed cells. The second is the cystic type, in which 
the central portions of the nests are occupied by clear spaces. These 
spaces may be empty, or they may be filled by large nondescript cells, 
or by pseudomucin, or mixed material. 

The ’pseudomucinous cystadenoma is sufficiently well Imown that its 
characteristics need not be mentioned here. 

The reason why the Walthard rests were first incriminated as pre- 
cursors of the Brenner tumor is not entirely clear. Perhaps it is be- 
cause the Brenner tumors bear a ver3'- close qualitative resemblance to 
the rests; the major anatomic difference appears to be quantitative. 
The chief objection to this theory of the evolution of the Brenner tumor 
is that the tumors have never been observed in the tube, where the rests 
are commonest. The eustomarj^ explanation of this discrepancy is that 
the tube is notorious for its indifference to tumor gro^vth of all kinds 
despite the presence of tissues which in other sites may give rise to 
tumors of enormous size and variation. The fundamental reason for 
this indifference will probably be found only when the precise con- 
ditions necessary for tumor growth in any site are determined. 

The observation has been made that in occasional instances the cystic 
Walthard rests may be lined in part by pseudomucinous epithelium, 
the latter merging imperceptibly with that of the heavier portion of the 
lest wall. This has also been observed in some of the cystic Brenner 
tumors and, in addition, true Brenner tumors have been reported in the 
ualls of pseudomucinous eystadenomas. The latter finding is cited in 
support of the contention that in occasional instances, the eystadenomas 
may arise from previously existing Brenner tumoi’s. This purported 
olutionar 3’^ I’elationship is indeed highly circumstantial, since it is 
uupossible to establish it upon a sound experimental basis. Additional 
oiseivations may strengthen or weaken this h3’^pothesis, but will probably 
a short of absolute proof. The material presented herewith adds 
^ eight to the belief that the Walthard rests, Brenner tumors, and pseu- 
^oniucinous eystadenomas are fundamentall3'^ related to one another, 
lecisely what this relationship is cannot be stated. 
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JIATERIALS AND SIETHODS 

Tubes, Ovaries, and Cystadenonias . — This material consists of single 
microscopic sections of 350 consecutive normal Fallopian tubes and of 
100 essentially normal ovaries, together witli at least tliree slides each 
of 50 benign, uncomplicated pseudomucinous cystadenomas. 

Bicuner Tumors . — The Brenner tumor material available for study 
consists of 18 tumors. This is not a large number. It comprises, how- 
ever, something more than one-tenth of the Brenner tumors which have 
been rei^orted. Of tliese, 11 are among the slide collection of the Lab- 
oratory of Gynecological Pathology of the Johns Hopkins Hospital, and 
were studied with the kind permission of Dr. Emil Novak. Pour tumors 
were made available through the kindness of Dr. W. 0. Danforth of 
Northwestern University. The remaining three were observed in the 
pathologic laboratory of the Sloane Hospital for Women; they are the 
only Brenner tumors which have been observed here in the nine years 
since they were first elearlj^ described and classified by Robert Meyer. 
During this time more than 10,000 obstetric and gynecologic cases have 
been studied. These three tumors have not been reported hitherto. 
The fii'st tumor, observed in 1933, wrns of the solid type. The patient 
was a 38-year-old colored female, who complained of menorrhagia. At 
operation the associated patholog,y Avas found to consist of fibromyomas 
of the uterus, pelvic peritoneal adhesions, and chronic salpingitis. The 
ovaries were normal in appearance except for numerous filmy adhe- 
sions which enveloped them. The Brenner tumor was an incidental 
microscopic finding. The tumor is illustrated in Pig. 2. The second 
tumor, seen in April, 1940, was of the semisolid type. It is shown in 
Fig. 4. The patient ivas a 36-year-old colored female Avho complained 
of menorrhagia and metrorrhagia. At operation associated pathology 
was found to consist only of fibromyomas of the uterus. The adnexa 
were grossly normal. The Brenner tumor was an incidental micro- 
scopic finding. The third tumor, observed in October, 1940, was mixed, 
containing solid and cystic nests in approximately equal proportion. 
The patient was a 41 -year-old Avhite female Avho complained of menor- 
rhagia. The associated pathology consisted of a placental polyp, myo- 
metritis, and chronic salpingitis. The adnexa were_ covered by filmy 
adhesions. The Brenner tumor was an incidental microscopic finding. 

In the instances of the Fallopian tubes and ovaries, a careful exam- 
ination Avas made for the presence of Walthard rests. The Brenner 
tumors, cystadenomas, and the entire series of Walthard rests Avere then 
studied Avith reference to cellular detail and, more precisely, to nuclear 

detail. . 

All of the routine slides are stained Avith hematoxylin and eosin. Ail 
of our OAvn material Avas fixed by the Zenker's technique. In many in- 
stances blocks Avere reeut so that special stains might be made. 

RESULTS 

In the tube, almost four times as many cystic rests Avere found as 
solid ones. In occasional instances the decision as to Avhether cystic or 
solid was difficult due to the fact that some were mixed, others inter- 
mediate. The rests occurred Avith approximately equal frequency be- 
neath the serosa, of the free edge of the tube, and within the mesosalpinx. 
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Table I. Walthakd Eests 



NUMBER OF 

ROUTINE 

TOTAL AVALTHARD 

1 RESTS FOVND 

... 

CYSTIC 

avalthard 

RESTS 

SOLID 

AVALTHARD 

RESTS 

AATIKAGE 

AGE OF 

PATIENTS 


SECTIONS 

EXAMINED 

NO. 

% OF NO. 

examined 

NO. 

% OF 
TOTAL 

RESTS 

NO. 

% OF 
TOTAL 

RESTS 

Fallopian 

tube 

350 

56 

16 

43 

77 

13 

23 

41 

Ovary 

100 

5 

5 

4 

80 1 

1 j 

20 

43 


The average age of the patients is indicated. The oldest patient in this 
series of 56 cases was 53 years, the youngest 15. Six patients were 
negroes, the remainder white. The most common associated pathologic 
findings included fibromyomas of the uterus (29 cases), endometriosis 
(6 cases), and adenomyosis (3 eases). Five patients were sterilized 
by resection of the tribes ; 3 of these were pregnant at the time of opera- 
tion. At least 21 of the patients were parous, and at least 12 nulliparous. 

When the solid tubal rests are examined with the verj^ low power 
objective of the microscope (30x magnification), they give the impres- 
sion of a nest of very closely packed basophilic cells. With a little higher 
magnification (90x), the cellular detail is still not evident, but one sees 
readily that the structure is surrounded by a zone of filrrous tissue of 
varying thiclmess. With the high dry objective (400x) or, preferably, 
with the oil immersion lens (900x), the details become apparent. The 
most striking feature of the cells is the nucleus, which is not simply 
round or ovoid, as it has been described, but in addition is seen to be 
marked or “tagged” in a specific manner. This marking consists of a 
tiny groove or fold Avhich traverses the long axis of the nucleus in 
such a manner as to remind one of a coffee bean, or a kernel of puffed 
wheat. In many of the rests this characteristic mai'king is present in 
approximately 9 of 10 nuclei, being evident as a straight, bold line 
through the long axis, dividing the nucleus into trvo almost equal halves. 
As nearly as can be ascertained, this basic pattern is characteristic of 
one of the fiat surfaces of a healthy, nondegenerate nucleus. In these 
instances the nuclear material is seen to be very finely granular and to 
contain, generally, one or trvo nucleoli. When trvo nucleoli are present, 
one iLsually appears upon either side of the dividing groove. In some 
cases the nucleoli take a pink stain. In rests such as these the outlines 
of the individual cells are generally not apparent, only a very fine 
reticulum appearing to lie between the nuclei. 

Within the same rest numerous variations of the basic nuclear pattern 
may be seen. These appear to depend first upon the angle from which 
the cell is viewed, and second, upon the stage of development or re- 
gression which the rest has reached. Not infrequently tlie groove or 
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fold appears to he ohViqiie, giving the impression that the marked sur- 
face of the nucleus is viewed from an angle. In other instances some 
of the nuclei may be shaped like coffee beans which are viewed toward 
one pole. Occasionally the nucleus is long and ovoid, as though viewed 
from the side. 

The second lype of variation, believed to be of a regressive nature, is 
seen occasionally in the solid rests, liut far more commonl}'^ in the cystic 
or intermediate variety. The most striking alteration of this type oc- 
curs in the nuclei, with regard botli to their distrilmtion and morphology. 
At first glance it is readily evident that the individual nuclei are much 
farther apart than in the rests descrilied above. The nuclei show no 
significant alteration in size, but may be extremely variable in shape 
and detail. A small proportion of the nuclei (at least one in ten) are 



Pig. l.-A. 

Fig. i._A, Solid Walthard rest of tube (approximately 90x); B, oil immersion 
photomicrograph, same rest (approximately 900X) ; C, drawing of same field as B. 
to indicate detail which is not evident in B, since in the latter only occasional cells 
are in focus at the same time. 

of the basic type. The remainder show various deviations. These are 
manifest especially as shortening, irregularity or complete absence of 
the median fold, loss of the granular quality of the nueleay material, 
absence or infrequency of nucleoli, and irregularity or wrinkling of the 
nuclear outline. In addition, the cell outlines in instances such as this 
are generally quite distinct, the cells now being evident as round, ovoid 
or polyhedral in shape, and of large size. The cytoplasm is clear and 
highly refractile, being seen only as a clear space which surrounds the 
nucleus. 

Although nuclear deviations ai’e more common in rests of the cystic 
or intermediate type, they may be seen occasionally in solid ones. 
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Piu’tliermore, in many of the cystic rests, the great majority of the cells 
are of the basic tj^pe. Generally the more peripheral cells are typical, 
while the ones near the central cavity show one or more Of the degen- 
erative changes indicated above. In occasional cystic rests, the heavier 



Fig. l.-B. 



Pig. l.-C. 
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portion of the cyst wall may he seen to fade gradually into a single laj^er 
of epithelium which is indistinguishable from that which is typical of 
the pseudomucinous cystadenoma. Others may be lined in part by a 
single layer of squamous epithelium which shows no resemblance to the 
basic cell type observed in the remainder of the rest. 

In the ovary the incidence of Walthard rests was far less. This does 
not indicate necessarily that they occur here with less frequency, but 
rather suggests that our routine sections may not have been taken 
through a portion of the ovary which would include them. When seen, 
ovarion rests were found in the ovarian stroma a short distance below 
the germinal epithelium. It is of interest that the nuclear peculiarities 
of the rests distinguish them from tangentially sectioned ova. In two 



Fig. 2. -A. 

Pig. 2. — A, Solid Brenner tumor (90X) : oil immersion pliotomicrograph, same 

cell nest (906x) : C, drawing of same Ueld as in S. Fig. 1 was a rest selected to 
show similarity of rest to Brenner tumor, and to correspond in general to the solid 
tumor. 

instances, tangential section of the germinal epithelium showed the 
latter to be made up of cells resembling the basic type previously de- 
scribed. These are not included in the five rests entered in Table I, 
since they do not conform to the definition of Walthard rests. The 
similarity of structure does suggest, however, that they are in some udse 
similar to the true rests discussed. Of the patients showing ovarian 
rests, 4 were white, 1 was a negro j 3 Avere parous, 2 nulliparous; none 
had reached the menopause. Associated pathologic findings included 
endometriosis (tAvo cases) and fibromyomas of the uterus (three cases). 
One of the latter Avas complicated by chronic salpingitis. 

Brenner Tumors . — The general architecture of the Brenner tumor 
has been outlined above. In all instances but one, in Avhich faulty fixa- 
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tion had obscured the cellular structure of the entire tumor, the Bremier 
tumors examined were seen to be strikingly similar in cytologic detail 
to the Walthard rests which were described above. The nuclei contain 
the same fold or groove. The same nuclear variations are present, being 
accompanied by the other cytologic deviations mentioned previously. 



Fig. 2.-C. 
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The incidence, distribution, and size of the nucleoli are similar. Only 
one primary difference has been observed between the cytologic aspects 
of the Walthard rests and the Brenner tumors; the nuclei may show 
slightly more variation in size. In all of the Brenner tumors the basic 
nuclear type appears in sufficient fi'cquency to he regarded as a funda- 



3-A 


Fig. 3.-A. 





u- 


Fig. 3. — A, Semisolid 



Fig. 3.-B. 

j t fiihp / 90 X) ■ B, oil immersion photomiorog- 
id Walthard rest of tube (»UXJ . 

raph, same rest (3uux;. 
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mental characteristic. Figs. 1 to 4 illustrate the close cytologic similarity 
of the Brenner tumor to the AValthard rest. 



Fig. 4. — B. 

Scmisolicl Brenner tumor (OOX) : B, oil immersion photomicrograph 
same ne.st (OOOX). (Compare with Fig. 3.) 

Pscndomncinons Ci/stadcnomas . — No Brenner Ivtmors were found in 
eaveful examination of the pseudomucinous eystadenomas. It will be 
recalled that the characteristic cell of this tumor is of tall columnar 
lype, with clear refractile cytoplasm, and deeply staining, small, often 
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crescent-shaped nuclei which are located close to the basement membrane. 
]\Iost tumors, however, contain one or more areas where the epithelium 
is somewhat shorter, the nuclei ovoid in shape, and somewhat more 
lightly staining. Many of the cells in these areas approach a cuboidal, 
or even polyhedral shape. Novak states that cells such as this are of the 
immature type, and that they evidence active proliferative activity. It w 
in this group of cells that one finds the only common cytologic link be- 
tween this tumor and the Brenner. In many of these immature cells 
the nuclei show a striking and rather precise similarity to those which 
have been termed the basic nuclear type. This similarity is especially 
evident Avhere the epithelial layer has been cut tangentially, as here the 
nuclei may be seen in a relationship to one another which is like that 
noted in the other two situations. In occasional instances Avhere the 
base of one of the c.yst lolniles is cut across, tiie cells appear to be em- 
bedded in a heavy zone of fibrous tis.sue and thus bear a strong re- 
semblance to the Brenner cell nest and the Walthard cell rest.' 

Special stains have revealed no information which is not evident by 
the- routine hematoxylin and eosin .stains. Iron hematoxylin stains have 
in some instances accentuated the nuclear details, but add no new in- 
formation. Stains for mucin and pseudomucin have been rather disap- 
pointing in the Walthard rests and Brenner tumors. In occasional in- 
stances the central portion of a cystic rest is seen to take a deep stain, 
but ordinarily the cyst contents have not withstood the i^rocesses of 
fixation and dehydration. 

It is emphasized that the nuclear detail is readily evident only if the 
material is properly fixed and dehydrated, and if the hematoxylin stain 
is of the proper intensity. The nuclei are not distinguishable from any 
other nuclei if the stain is too deep, or if a light of low intensity is used, 
or if they are studied only with the low power objective of the micro- 
scope. 

COMMENT 

The techniques used give no information as to the nature or cause of 
this nuclear peculiarity which is common to the Walthard rest, the 
Brenner tumor, and certain of the pseudomucinous cystadenomas. A 
search of the literature dealing with Walthard rests and Brenner tu- 
mors reveals no mention of this detail of nuclear morphology. It appears 
not to be an artefact, since it is seen with such striking similarity not 
only in our own material, but in that obtained from two other lab- 
oratories, all three of which employ different fixing and dehydrating 
agents. It is possible that it may be due simply to folding. Why this 
should occur not only in the solid collections of cells, where folding 
might conceivably be due to crowding, but also in the ej'stic or semi- 
cystic rests and nests, where there is not the slightest evidence of nuclear 
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erowding, cannot be stated; nor can one slate why cells such as these do 
not occur witli greater frequency in other densely cellular tissues. The 
possibility therefore arises tiiat tlicse cells may be of a specific type, 
entirely separate and apart from any ovarian or tubal cells heretofore 
described. To be sure, one must, consider such a possibility with caution, 
since similar cells may be seen in structures other than those herein 
considered. For example, isolated cells of like configuration may be 
found occasionally in tlie cpitliclinm coA'cring the muco.sal folds of the 
Fallopian tube, in the ovarian stroma, and elsewhere. In addition, of 8 
granulosa coll carcinomas examined, one contained several circumscribed 
areas made up of colls which were indi.stingui.shablc from those described 
here. One of the remaining 7 contained occasional such cells, whereas 
the cells making up the other 6 were of the cbaractcri.stic granulosa cell 
type. In the latter, many of the colls were folded, but their outlines were 
sharply angulatcd and irregular, and of varying shape and size. In the 
first instance, the question arises as to whether the tumor may be of a 
mixed type, or whether, under certain circum.stancc.s, the cells making 
up the granulosa cell carcinoma may assume charaeterist.ies similar to 
those described. It is worthy of mention, however, that with the single 
exception of the tumor mentioned above, I have never seen these cells 
in such profusion or with precisely the same relationship to one another 
as in the tissues discussed here. Of incidental interest is the fact that 
the cells making up the retc ovarii and the epoophoron tubules are not 
of the basic type herein described. This might be considered as evidence 
against the hypothesis of Schiller that Brenner tumors may arise from 
these structures. 

In discussing with various authorities the po.ssibilities as to the identity 
of these cells, the most significant, opinion received was that of Dr. A. C. 
Ivy, who calls attention to the striking similarity of the nuclei to those 
of Sertoli cells. Sertoli's cells, it will be recalled, are found in the epi- 
thelium of the seminiferous tubules of the adult testis. Their function is 
supportive and nutritive. They have no endocrine function, as evidenced 
especially by the fact that the seminiferous tubules of the cryptorehid 
testis are composed only of these cells. Of especial interest is the devel- 
opment of the Sertoli cells from indifferent epithelial cells of the undif- 
ferentiated embryonal gonad. Further exposition of the possible rela- 
tionship of the basic cell type herein de.scribed to the Sertoli cell is be- 
yond the scope of this paper. However, a coui’se of investigation is sug- 
gested which ma.v solve the riddle of the histogenesis of the Walthard 
rest, the Brenner tumor, and at least a portion of the pseudomucinous 
cystadenomas of the ovary. 

SUMMARY AND CONCLUSIONS 

Walthard rests are a common finding in the normal Fallopian tube. 
They occur, but appear to be less common, in the ovary. 
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Walthard rests and Brenner tumors bear a strong resemblance to one 
another, not only in intrinsic architecture, but also, and more especially, 
in nuclear detail. The basic nuclear type of each is readily identifiable 
by the presence of a median groove or fold. The deviations from this 
basic type are described. Though by no means limited to the tissues in 
question, this nuclear peculiarity is sufficiently constant to be regarded 
as a fundamental characteristic of both the Walthard rest and the 
Brenner tumor. Furthermore, its presence in both structures appears to 
strengthen the hypothesis that they may be derived from the same tissue. 
The similarity of this nucleus to that of the testicular Sertoli cell is 
worthy of note. 

The presence of the basic nuclear type in many pseudomucinous 
cystadenomas is of interest in considering the possibility that a small 
proportion of these tumors may be' derived from Brenner cell nests. 

Addendum : Since this paper Avas submitted, a fourth Brenner tumor 
has come to our notice. The patient was a 41-year-old Negress who 
complained of menorrhagia and metrorrhagia of two years’ duration. 
Associated pathologic findings included fibromyomas of the uterus and 
salpingitis isthmiea nodosa. The Brenner tumor was an incidental 
finding. The tumor measured 0.6 cm. in diameter, and Avas of the solid 
A'ariety. The cellular detail conforms Avith the description given aboA’^e. 


REFERENCES 

Akagi, Y.: Arch. f. Gynak. 134: 390, 1928. 

Bassal, L., and Fabre, P.: Bull. Assoc, fran?. p. 1 ’etude du cancer 25: 38.5, 1936. 
(Abstr. Am. J. Cancer 28: 446, 1936.) 

Curtis, A. H.: Textbook of Gynecologj^, Philadelphia, 1939, W. B. Saunders Co. 
Danforth, W. C.: Quart. Bull. Northwestern TJniv. Med. School 15: 98, 1941. 
Gaines, J. A.: Am. J. Obst. & Gynec. 32: 457, 1936. 

Geist, S. H.: Am. J. Obst. & Gynec. 3: 231, 1922. 

Henke, F., and Lubarsch, 0.: Die Krankheiten des Eierstockes, Handbuch der 
speciellen Pathologischen Anatomic und Histologic, VII/3- 382, 1937, Berlin, 
Julius Springer. 

Maximow, A. A., and Bloom, W.: Textbook of Histologj", ed. 3, Philadelphia, 1938, 
W, B. Saunders Co., pp. 490, 505, 557 et seq. 

Meyer, E.: Arch. f. Gynak. 148: 541, 1932. 

Moore C. B.: Biology of the Testis, in Sex and Internal Secretions, edited by 
Allen, E., Danforth, C. H., and Doisy, E. A., Baltimore, 1939, Williams & 
Wilkins Co., Chapter VII, pp. 353 et seq. 

Muller, J. H.: Ann. d’anat. path. 11: 483, 1934. 

Neiman B. H.: Arch. Path. 21: 55, 1936. j i i,- lo^o w U 

Novak, E.: Gynecological and Obstetrical Pathology, Philadelphia, 1940, W. H. 

Novak, E.: Gynecolo^ and Female Endocrinology, Boston, 1941, Little, Brown & 

Novak,^E':; and^Jraes^H. W.: Am. J. Obst. & Gynec. 38: 872, 1939. 

Plant, A.: Arch. f. Gynak. 153: 97, 1933. 

Proescher, F., and Eosasco, J.: Am. J. Cancer 28. 291, 1936. 

Eies, E.: J. Exper. Med. 2: 347, 1897. 

SchiEman, J., and Steiner, H.: Zentralbl. f. Gynak. 50. 258, 1926. 

Schiller, W.: Arch. f. Gynak. 157: 65, 1934. 

Walthard, M.: Ztschr. f. Geburtsh. u. Gynak. 49. 233, 1903. 



THE RELATIONSHIP BETWEEN LATE PRENATAL HEMO- 
GLOBIN LEVELS AND FEBRILE PUERPERAL MORBIDITY 


Hugh J. Bickerstakp, M.D., Baltijiore, Md. 

(From the Department of Puhlic Ilcatth Administration, School of Hygiene and 
Public Health, The Johns Hopldns University, and the Depart ment of 
Obstetrics of the Johns Hopl'ins Hospital) 

T hat the ctoursc ol! the puerperiiun is influenced by the amount of 
blood lost at the time of delivery, has been emphasized by Peekham 
and Kuder,' Pastove,-'^ and Reich,"’ among others. Pastore, whose work 
is of particular intere.st, found an association between the amount of 
blood lost in relation to the size of the individual and the post-partum 
blood cell volume. He found further a distinct relationship between 
each of these factors and the incidence of puerperal febrility. While 
he does not mention adjustments for complications, trauma, and opera- 
tive interference, factors which may simultaneously affect both bleeding 
and exposure to infection, it is unlikely that his findings are explainable 
on this basis alone. 

Assuming the post-partum ])hysiologic concentration of the blood 
to be a fairly uniform process, any differences in the puerperal blood 
content would depend upon both the blood status at term and the blood 
loss experienced at delivery. The relationship between the extent of this 
loss and the occurrence of post-partum morbidity having been demon- 
strated by Pastore, the question arises wdiether the prenatal blood status, 
as routinely determined, shows a similar relationship to the puerperal 
course. 

It has repeatedly been observed that, in a large proportion of all 
pregnancies, there is a definite decline in hemoglobin values, often to low 
levels. Opinions differ as to the extent that this is attributable to 
physiologic hydremia, on the one hand, or to true hj^pochromic anemia 
on the other. In any event, the functional capacity of the blood may 
well vary with its content per unit of volume, however, produced. The 
practical importance of examining this content, as a prenatal routine de- 
pends upon: (1) Is the information useful in the management of preg- 
nancy? (2) May a simple procedure, such as a hemoglobin determina- 
tion, serve as an index? The purpose of this study is to determine, if 
possible, whether the likelihood of post-partum fever varies with the 
ante-partum hemoglobin level, despite certain inaccuracies of the test, 
and regardless of the differing interpretations respecting anemia. The 
material reviewed is taken from the records of normal deliveries on the 
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obstetric service of the Johns Hopkins Hospital, over the three-j^ear 
period, Sept. 1, 1937, to Ang. 31, 1940. 

METHOD AND CONDITIONS OF STUDY 

In view of the lack of imiformity in the prenatal records of private 
eases, these were considered unsuitable for the puriiose. Since in 
priniiparous lalior trauma is quite varied and artificial delivery fre- 
quent, it seemed desirable also to limit the study to multiparas. 

The routine prenatal practice of the clinic included hemoglobin read- 
ings (Sahli) at the time of registration, and again within the “last 
month.” The “last month” reading falls actually within twenty-eight 
days of labor in onby about one-half of the patients. In hospital de- 
liveries blood loss Avas estimated or measured with about equal frequency. 
Checks indicated that estimates are approximate Avithin 50 c.c. Blood 
loss in homes Avas almost ahvays estimated. During the puerperium, 
temperature Avas recorded at four-hour intervals in the Avards, and once 
daily in the home. Excluding the first day, if the temperature reached 
100.4° F. or more on any tAvo days, the case Avas coded as “febrile”; 
if on only one daj", as “one-day fever.” 

Patients Avith abnormal conditions during 2 )reg'nancy, possibly affect- 
ing both blood content and temperature, Avere excluded, as Avere patients 
Avho had premature labor, artificial delivery, induction, tamponade, and 
similar manipulations not fairly common to the entire group. Also dis- 
carded Avere afebrile patients Avhose records covered less than eight days, 
and patients receiving transfusion, except AAdien given after the onset of 
fever. Because of marked differences in the incidence of fcA^er in negro 
and Avhite patients, the tAvo Avere separately tabulated. Further separa- 
tion Avas made betAveen confinements in the home and in the hospital. 
Home cases Avere included since, in a dual service, the hospitalized group 
might not be completely representative of all patients enrolled. 

This method of selection seems to provide a group of cases in each 
category that is reasonably homogeneous Avith respect to those obvious 
extrinsic variables Avhich affect the probability of febrile puerperiums. 


FINDINGS 


The records of 2,018 consecutive, normal parous pregnancies, Avith 
spontaneous term deliveries, Avere selected and abstracted according to 
the foregoing definitions. They are distributed into four principal 
categories, Avith incidence rates of febrile puerperiums, as folloAvs: 


Hospital cases 470 negroes 

520 whites 

Home cases 741 negroes 

287 whites 

2,018 


51 febrile 10.9% 

35 febrile 6.7 % 

44 febrile 5.9% 

9 febrile 3.1% 

W 6.9% 


Total cases 
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For each place or confiiicnient, neo-roes ex])cricnec febrile puerperimns 
about twice as frequently as do white individuals. This conforms to the 
experience covering all cases on this service. Among hospital patients, 
whose temperature is taken more frequently, the incidence of fever is 
double that for home ])atients of corresponding color, in this particular 
series. This differs in degree from the general experience of the service, 
where the ratio is about 5 to 1. The discrepancy is attributable to the 
exclusion, from the series, of complications and operative procedures. 

It is felt that in general the late prenatal hemoglobin status is reason- 
ably well evaluated if observations are made within four weeks of labor. 
In the series studied, record of such examination was found in 1,001 
patients, about half of the total. In each of the four principal categories, 
comparisons of febrility rates for patients with known and with unknown 
hemoglobin levels showed no differences that were statistically significant. 
The sample of 1,001 eases may therefore be considered as representative 
of the whole group studied. 

In Table I these 1,001 eases are divided by color, and distributed by 
grouped hemoglobin values. The distributions are obviously different as 
between white individuals and negroes. Less than 14 per cent of the 


Table I. L.\te Gestational Hemoglobin GnorriNG oe 1,001 Normal 
AIultii'auas, Scecikic for Color 


HE.MOGLOBIN 
GRAMS PER 100 C.C. 

NUMERICAL 

DISTRIBUTION 

PER CENT 
DISTRIBUTION 

WHITE 

NEGRO 

WHITE 

NEGRO 

0.5- 8.9 

14 

00 

3.2 

11.0 

9.0- 9.9 

45 


10.4 

18.7 

10.0-10.9 

117 


27.0 

35.2 

11.0-11.9 

111 

137 

25.0 

24.1 

12.0-14.5 

140 

59 

33.7 

10.4 

Totals 

433 

508 

99.9 

100.0 


Table II. Puerperal Febrility Eates for Varying Late 
Prenatal Hemoglobin Levels 


From records of 1,001 normal multiparas, spontaneous term deliveries, showing 
number of cases, and percentage with febrile puerperiums, according to place of 
confinement and liemoglobin values within last four weeks of gestation. 


hemoglobin 

GRAMS PER 

100 C.C. 

HOSPITAL CASES | 

HOME 

CASES 

1 TOTALS 

NO. OF 

CASES 

% 

FEBRILE 

NO. OF 

CASES 

% 

FEBRILE 

NO. OF 

CASES 

% 

FEBRILE 

0.5- 8.4 

22 

27.3 

21 

14.3 

43 

20.9 

8.5- 8.9 

13 

23.1 

24 

16.7 

37 

18.9 

9.0- 9.4 

36 

10.7 

47 

8.5 

83 

12.0 

9.5- 9.9 

30 

10.7 

38 

13.2 

68 

14.7 

10.0-10.4 

95 

10.5 

100 


195 

8.7 

10.5-10.9 

58 

6.9 

04 


^ 29 . 

4.9 

11.0-11.4 

66 

7.6 

94 


160 

4.4 

11.5-11.9 

44 


44 


88 

3.4 

12.0-12.4 

84 


59 

0.0 

143 

1.4 

12.5-14.5 

33 

3.0 

29 

3.4 

02 

3.2 

Totals 

481 

9.2 

520 

5.6 

1,001 

7.3 
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white patients had under 10.0 Gm. of hemoglobin per 100 c.c. of blood, 
as compared with 30 per cent of the negroes. Over three times the pro- 
portion of white patients as of negroes reached term with hemoglobin 
levels of 12.0 or higher. 


Per cent 
febrile 
puerperle 



Per cent 
febrile 
reactions 



Fig. 2.— Relation of late prenatal hemoglobin level to Puerperal febnIe reacUons, 
including “one-day fever” in 1,001 normal multiparas, by place of confinement (lame 

rv). 


Table II shows the same sample distributed by place of confinement 
and by late prenatal hemoglobin levels, in one-half-gram steps, with the 
febrility rates for each subgroup. The marked decline of fever incidence 
with ascending blood values is shown graphically in Fig. 1. ’ The same 
consistent relationship is reflected when the data are subdivided accord- 
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ing to color. Table III shows this analj’sis summarized hy grouping the 
hemoglobin values into broader classes. 

Summarizing these tabulations, tho.sc patients with prenatal hemo- 
globin values under 9.0 Gm. liad febrility rates of 25.7 per cent in hos- 
pitals and 15.5 per cent in homes, whereas those with values of 12.0 Gm. 
or more had rates of 2.6 and 1.1 per cent, respectively. The incidence 
shows a consistent trend downward witli ascending intermediate hemo- 
globin levels throughout all the tabulations. There are but rare inter- 
ruptions, incident to small samples in the smaller subdivisions of 
Table II. 

The sample was then examined to determine whether a relationship 
of this order is reflected by “febrile reaction” rates, when cases of “one- 
day fever” are added to those of conventionally defined morbiditjL The 
analysis is given in Table IV and .shown graphically in Fig. 2. Rates for 
corresponding hemoglobin levels differ from those of Table III in magni- 
tude, but the internal arrangements are strikingly similar. Thus, either 
by the usual standard of puerperal febrility or by including all one-day 
fevers, the inverse relationship to late gestational hemoglobin content, 
per unit of blood, seems evident. 

Especially noteworthy is the .steady decline of febrility with ascending 
prenatal hemoglobin, between and beyond levels of 10.0 and 12.0 Gm., the 
range embracing values usually considered “satisfactory” or “normal.” 

The influence of blood loss at delivei’y is a factor that also must be 
considered. In these records bleeding is expressed in terms of absolute 
quantity, without regard to the size of the patient. The observation was 
recorded in 2,015 cases, of which 1,027 are home deliveries vdth esti- 
mated blood loss. Of 988 hospital deliveries, 60 per cent have estimates 
and 40 per cent have measurements. The proportion of measurement 
of blood loss was about the same among those of known and of unloio'wn 
late hemoglobin status. 

Febrility rates for varying amounts of blood loss at delivery are given 
in Table V. For comparison, the 396 hospital deliveries with measured 
blood loss are shown separately. Fever rates in this group closely ap- 
proximate rates within the whole hospital group. For the purpose of 
separating eases into broad classes of blood loss, the inclusion of estimates 
seems acceptable. 

There is no discernible trend of fever incidence with rising losses of 
blood in ranges below the “hemorrhage” level, but a marked rise occurs 
among patients suffering losses of 600 c.c. or more. Subdivision of the 
material by color, in this and in other tabulations, by steps of 50 c.c. 
and 100 c.c., did not alter the picture. 

It thus appears that normal multiparas, spontaneously delivered under 
stable conditions regarding trauma and infection exposure, experience 
a distinctly increased risk of febrility following excessive bleeding, re- 
gardless of their hemoglobin status at term. 



Table III. Puerperal Febrility Bate for Varying Levels op Late Prenatal Hemoglobin 

Analysis, according to color and place of confinement, of 1,001 records of normal multiparas with spontaneous term deliveries, showino- cases 

and incidence of febrile puerperiums by hemoglobin values grouped on a contracted scale 
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There Avere 32 patients who lost 600 e.c. or more of blood, only 23 of 
whom had hemoglobin determinations Avithin four Aveeks prior to term. 
This number is too small, and the bleeding range too great (up to 
1,500 c.c.) for subdivision according to hemoglobin leA'els, color, and 
place of confinement. Discarding these 23 eases, there remain 978 ease 
records of normal multiparas of knoAvn late gestational blood status Avith 
spontaneous onset and termination of labor at term, experiencing blood 
losses of less than 600 e.c. These Avere analyzed as regards feA^er in- 
cidence in relation to both blood loss at delivery and the late prenatal 
hemoglobin level. 


Per cent 
febrile 
puerperla 



Pig. 3. — Relation of late prenatal hemoglobin level to puerperal febrility for cases 
in simiiar ranges of delivery biood loss from 167 hospital and 511 home deliveries. 
(Summary tabulation not shown.) 


Table A’". Puerperal Febrility Rates tor A’^arying Amounts of Bloob Loss at 

Delivery 


From records of 2,015 normal multiparas with spontaneous term deliveries, showing 
number of cases and percentage febrile, by place of confinement, and 
amount of blood loss, estimated or measured* 



HOSPITAL 

HOSPITAL 

HOME 

total 

BLOOD LOSS TO 
NEAREST 25 C.C. 

(MEASURED 

only) * 

(MEASURED AND 
ESTIMATED) 

(ESTIMATED) * 

(measured and 
estimated) 

NO. OP 

% 

NO. OF 

% 

NO. OF 

% 

NO. OP 

% 


CASES 

FEBRILE 

CASES 

FEBRILE 

CASES 

FEBRILE 

cases 

FEBRILE 

0-125 

149 

1 8.1 

527 

8.0 


4.7 


6.3 

150-275 

133 


294 

9.9 


4.0 



300-425 

74 

8.1 

116 

6.9 

92 

8.7 


7.7 

450-575 

25 


31 

3.2 

22 

4.5 

53 

3.8 

oOu and over 

15 

26.7 

20 

30.0 

12 

16.7 

32 


Totals 

396 

8.6 

988 

8.7 


5.2 

2,015 

6.9 


, •; ‘f occasional blood loss measured m home delB 

hospital cases ; shown in first column for comparison. 


Measured in 40 per cent of 




























Table VI. Puerperal Pebrility Bates According to Prenatal Hemoglobin Level and Extent of Bleeding at Delivery 
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BICKERSTAFF : 


HEJIOGLOBIN LEVELS AND PUERPERAL :M0RBID1TY 1005 


The blood loss value of 150 c.c. is approximately the median for the 
group as a whole. The median hemoglobin value is 11.5 Gm. for white 
patients and 10.5 Gm. for negroes. The 978 were divided according to 
blood loss ranges above and below the median, and hemoglobin rang&s 
embracing the two median values and the extremes in each direction. 
The numbers and corresponding rates are given in Table VI. Fig. 3 
shows febrility by changing hemoglobin levels for patients Avith great 
and small blood lo.sses, in hospital and at home. 

Within like hemoglol)in ranges, comparisons of fever rates by the 
extent of bleeding, in this and in other tabulations, fail to disclose a dis- 
tinct pattern. The blood loss determinations if not entirely accurate 
are certainlj’- adequate for establishing the broad limits used. Within 
the limits shown, and consistently tlu'oughout other subdivisions of blood 
loss, the inverse relationship of febrile puerperiums to late gestational 
hemoglobin is constant and distinct. This suggests that under com- 
parable conditions of trauma and infection exposure, and in the absence 
of serious hemorrhage, the incidence of febrile morbiditj'- is more closely 
related to the blood content at tei’m than to the amount of bleeding in- 
cident to delivery. 

j\Iorbidity comparisons by color, for varying hemoglobin levels, may 
be made from Tables III and VI. Total negro rates, for each place 
of confinement, bear a two to one ratio to corresponding total Avhite 
rates. This ratio exists in the total cases studied, and has long been 
observed in the general experience of the Service. Compared within 
similar hemoglobin ranges, however, the negro and white rates are more 
■nearly equal, the ratios centering about 1.3 or 1.4 to 1. In Table I the 
negro and white cases haAm obviously different distributions into hemo- 
globin levels. Taken together, these findings suggest that the loAver 
hemoglobin values prevailing among negroes account, in part, for the 
much greater incidence of febrile puerperiums Avhich they experience. 

SUaiMARY 

1. Records of 2,018 consecutive multiparas, Avith normal term preg- 
nancies and spontaneous home or hospital deliveries, are revieAved. Con- 
ditions of trauma, infection exposure and handling Avere reasonably 
homogeneous for the group. 

2. Hemoglobin determinations, Avithin four Aveeks ante partum, Avere 
available in 1,001 cases. A marked, almost uninterrupted, decline of the 
incidence of febrility, Avitli increasing values of hemoglobin, is reflected 
throughout various tabulations bj^ color and place of confinement. 

3. The rates of febrility based upon all febrile reactions, including 
“one-day fever,” shoAV a similar arrangement. 

4. This relationship persists through and above a hemoglobin range 
ordinarily considered satisfactory. 
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5. Delivery blood loss was measured or estimated in 2,015 cases. For 
losses of 600 c.e. or more, fever rates were two to ten times the rates for 
lesser amounts of bleeding. Blood loss within “normal” ranges was not 
demonstrably related to febrility. 

6. Patients with blood losses of less than 600 c.e., when subdivided 
according to prenatal hemoglobin levels and amounts of blood loss, 
present evidence that puerperal morbidity is related to the blood status 
at term, more closely than to bleeding at delivery, short of serious hemor- 
rhage. 

7. Racial comparisons of hemoglobin distribution, total fever rates, 
and rates within corresponding hemoglobin ranges, give evidence that the 
loAv prenatal blood values prevailing among negroes on this service are 
an important factor contributing to their much greater incidence of 
puerperal morbidity. 

8. The findings indicate that an acid hematin test, during the last 
month of pregnancy, is a useful index of potential resistance to infection. 
They serve to emphasize the importance of hemoglobin determinations 
at intervals during pregnancy. Commonly encountei’ed values between 
10.0 and 12.0 Gm., whether “normal” or not, seem to express a status 
distinctly less satisfactory than higher levels. With due respect to the 
conservation of blood at delivery, the blood content with which a woman 
reaches term seems deserving of equally energetic attention. 
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Waldljott, G. L., and Bailey, L. J.: Estrogenic Hormone Determinations in 

Premenstrual Asthma, J. Allergy 13: 125, 1942. 

It has been repeatedly reported that the symptoms of an allergy in women tend 
to become aggravated before and during menstruation. Asthmatic symptoms, how- 
ever, usually improve with the onset of the flow. Tliis might be due to (1) increased 
general irritability, (2) possibility that patient is sensitive to progestin or theelin, 
or (3) that premenstrually the blood contains an increased amount or again ab- 
normally low amount of certain hormones. 

Blood estrogen determinations on 79 allergic patients showed a premenstrual 
relative estrogen deficiency in 63.3 per cent, compared with 4.7 per cent in 42 non- 
allergie women. 

Administration of large doses of theelin and lipolutin premenstrually was of 
benefit. only to a limited number of patients who had symptoms e.xclusively before 
and during menstruation. 


Hugo Ehrenfest. 



ABOETION IN RABBITS FED A VITAMIN K DEFICIENT DIET* 

Robert A. Moore, M.D., St. Louis, Mo., Isabelle Bittenger, M.D., 
New York, N. Y., M.\ry L. Miller, Ph.D., St. Louis, 1\Io. 

AND Louis M. Hellman, M.D., Baltumore, Md. 

(Frovi the Departments of Pathology, Coniell University Medical College, Neiv Yorl', 
and the Washington University School of Medicine, St. Louis and the Department 
of Obstetrics, Johns HopJeins Unircr.‘<ity School of Medicine, Baltimore) 

E arly in tlie modem investigations of hypoprothrombinemia, Brink- 
lious, Smith, and Warner showed that the blood of the newborn in- 
fant contains only a fraction of the prothrombin present in the blood of 
the adult. This observation has been repeatedly confirmed by all who 
have lised the titration method of Warner, Brinkhons, and Smith for 
the determination of prothrombin (Javert and Moore, and Heilman and 
Shettles). Tests by the technique of Quick do not show this neonatal 
deficiency (Quick and Grossman). Both procedures reveal a fall in the 
level of prothrombin during the neonatal period, starting from six to 
forty-eight hours after birth and continuing for several days (Owen, 
Hoffman, Ziffren, and Smith). 

In the original series of Brinkhons, Smith, and Warner, one infant 
with clinical hemorrhagic disease of the newborn infant had an extremely 
low level of prothrombin. Shortly after the time when vitamin K became 
available for clinical trial Waddell, Gueriy, Bray, and Kelley found that 
the administration of vitamin K to two newborn infants Avith an ab- 
normally high prothrombin time and clotting time gave a prompt and 
striking reduction of these two laboratory measurements of the bleeding 
tendency. They suggested that vitamin K should be a valuable 
therapeutic agent in hemorrhagic disease of the newborn infant. These 
findings Avere readily confirmed by many inAmstigators, and it Avas 
further shoAvn that the same elevation of the prothrombin of the infant 
Avas secured AAdien the vitamin AA-^as giA^en to the mother before delivery 
(Shettles, Delfs, and Heilman; Heilman, Moore, and Shettles). Of 
equal clinical importance Avas the observation by the above and other 
investigators (Waddell and Guerry, and Kugelmass) that the bleeding in 
clinical hemorrhagic disease of the neAvborn infant ceased on the adminis- 
tration of Autamin K. 

Prom these investigations it may be concluded in broad terms that all 
neAvborn infants liaA^e a relative deficiency of prothrombin; that Aidien 
this deficiency is excessive the parenclijunatous bleeding of hemorrhagic 
disease of the neAA^born infant appears; and that the administration of 
Autamin K to the mother before delivei'y or to the infant after birth cor- 
rects the deficiency and prevents or stops the bleeding. It is possible that 

‘This investigation was aided by a grant from the John and Mary R. Markle 
Foundation. 
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more precise study will I’eveal the role of other contributing or accessory 
etiologic factors, such as birth trauma, disease of the liver of the infant, 
and toxemia in the mother ( Javert) . 

In the summer of 1938 as the above facts were beginning to unfold, 
it occurred to us that the production of liemorrhagic disease of the neiv- 
born in an experimental animal would give the investigator a more con- 
venient and exact method by which to study this disease. Eeports in 
two publications gave encouragement tliat the project was feasible. 
First, Moore, Brodie, and Hope sliowed that the newborn pups of rats 
fed a diet deficient in certain elements of the B complex died soon aftei’ 
birth, and that there were hemorrhages in the viscera and in the sub- 
cutaneous tissues. Second, in the calves of cows with sweet clover disease, 
there was abundant evidence of hemorrhage and at times it was suffi- 
ciently severe to lead to death (Roderick and Schalk). 

The original purpose of the experiment, the production, and study 
of experimental hemorrhagic disease of the newborn was a complete 
failure, but the unexpected finding of abortion in all animals on a 
vitamin K deficient diet justifies a full report. The rabbit was selected 
as the experimental animal because of the ease of breeding, the relatively 
short period of gestation and the size of the animal. The latter point 
was important, as the Avithdrawal of considerable amounts of blood was 
necessary to follow the level of the plasma prothrombin. The artificial 
diet was based on the principles followed by Goldblatt and Moritz in 
their study of avitaminosis D in the rabbit. There was a vitamin-free 
source of protein, carbohydrate, and fat. Minerals, vitamins, and other 
materials were added to these basic constituents. The diets used in the 
two experiments to be reported were different and arc designated R-2 and 
R-3. 

Diet R-2 (First Experiment) 


Dried egg wliite 
Wheat starch 
Cottonseed oil 
Salts (McCollum 165) 

Yeast (extracted with acetone in 
Soxhlet for 8 hours) 

Agar 

Cod-liver oil 

Alfalfa powder (extracted with 

acetone in Soxhlet for 24 hours) 
Water 

Germinated wheat oil 
Cevitamic acid 


150 

375 

112.5 

32.5 

32.5 

.32.5 

15 

750 

to proper consistency 
1 drop per day 
5 mg. per day 


Diet R-3, nsed in the second experiment, was the same except that 
casein extracted witli acetone for eight hours in a Soxhlet was substituted 
for the dried egg white. All of the materials except the wheat oil and 
cevitamic acid were thoroughly mixed, made into a dough with water and 
dried as pellets. Most of the rabbits ate the diet, but a few had to be 
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fed for the first few daj^s at the beginning of an experiment. The 
ascorbic acid and wheat germ oil were fed with a pipette in the quantities 
indicated. The agar served to prevent diarrhea and the alfalfa was a 
source of roughage. The control animals received the same diet except 
that the alfalfa was not extracted. At intervals, the plasma prothrombin 
was determined according to the technique of Warner, Brinkhous, and 
Smith. 

The first experiments on 6 rabbits were conducted at Cornell Univer- 
sity Medical College during 1938 and 1939, and the second group of 
four animals were studied at the Washington University School of 
Medicine in 1939 and 1940. 


Vitamin K deficiency in rabbit 



Fig-. 1. 


FIRST EXPERIMENT 

Six rabbits, foui' Dutch and two Beveran, all of which had carried 
a normal pregnancy to term before the experiment, were placed on the 
artificial diet. Two animals served as controls and were given the 
same diet except that the alfalfa was not extracted. Four animals re- 
ceived the vitamin K deficient diet. The cages were provided with false 
floors. At the end of 40 days all animals were mated with a male of the 
same breed. The two control animals had a normal pregnancy. On the 
tenth to the fourteenth day following mating, vaginal bleeding occurred 
ni the four experimental animals and persisted for two to four days, 
fetuses and placentas were recovered from three animals, while in one 
they were either retained or eaten by the mother. After a period of 
three weeks, the animals were again mated and again all aborted on the 
tenth to fourteenth day. During the same time period, the two control 
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animals went through a second normal pregnancy. One experimental 
animal was mated a third time and at the onset of the vaginal bleeding 
on the eleventh day, a liysterectomy was performed in order to secure 
material for histologic studies. One animal died two days after the onset 
of bleeding of the second abortion. The remaining two 'experimental 
animals, which had been on the diet for one hundred days and aborted 
twice, were given 2,000 units of klotogen on each of three days and 
then bred on the one hundred and tenth day. The artificial diet Avas 
maintained, except tliat these animals now received the same mixture 
as the control animals. Bolli matings resulted in a normal pregnancy 
with 5 to 6 living pups. 

^ The ])lasma prothrombin in the experimental animals fell progres- 
sively, with a maximal decrease of 79 units or to 75 per cent of the 
original values. When abortion occurred, the determinations were al- 
wa.ys less than 35 per cent of normal. Following the administration of 
klotogen, the prothrombin returned to normal within three daj^s. The 
results in one animal are shown graphically’- in Pig. 1. 


SECOND EXPERIMENT 

In the summer of 1939, synthetic pure chemical substances with great 
biologic activity as vitamin K became available ; and it was decided that 
the experiments should be repeated under better conditions of control. 

Four Dutch rabbits were placed in wire bottom cages and fed the 
deficient diet designated R-3. An oily solution of 2-methyl-l,4:-naphtho- 
quinone Avas given in doses of 1 mg. in 0.2 c.c. of oil every other day. 
After from tAventy to thirty days all animals Avere mated and a normal 
pregnancy resulted. The young Avere destroyed and the mothers Avere 
continued on the deficient diet Avithout the added 2-methyl-l,4-naphtho- 
quinone. After forty days of this regime the animals AA’ere mated. On 
the ninth day all aborted. Placentas Avere recovered from tAA’o animals. 
After tAvo to three Aveeks, a second pregnancy during the feeding of the 
deficient diet Avas initiated. All animals aborted on the eighth to the 
eleventh day, and tAVo animals died in the succeeding Aveek on the third 
and seventh day after the appearance of vaginal bleeding. Both Avere 
emaciated. The remaining tivo animals Avere given the same doses of 
2-metliyl-l, 4-naphthoquinone as in the pre-experimental period and 
mated on the tAventieth and tAventy-fifth day. A normal term pregnancy 
Avith live pups resulted in both. 

Prothrombin determinations in this experiment Avere confined to tAVo 
values during each of the three periods, pre-experimental, experimental, 
and postexperimental, to establish that there Avas a normal A’alue in the 
first and last and a Ioav value in the second. 

PATHOLOGIC CHANGES IN THE PLACENTAS 

As noted above, placentas from 3 abortions in the first experiment and 
2 in the second Avere recovered, fixed and sectioned. A composite de- 
scription is as folIoAvs : 

Sections of the placenta appeared to be normal except for the decidual 
plate. In all the sections there Avas hemorrhage in the decidual plate. 
These areas of hemorrhage Avere both recent and old. In the recent 
areas, the red cells appeared normal ; in the older areas they had become 
decolorized ; and in the still older areas the blood clot had been replaced 
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by laminated fibrin. There was not enough decidna present in any of 
the sections to determine the exact site of origin of these hemorrhages. 
However, "this lesion was microseopiealty identical to that seen in retro- 
placental hemorrhage associated with human abortion. 

DISCUSSION 

Although the experiments eonijirehend onlj'- a relatively few animals 
the constancy of the results in all animals on two different occasions 
clearly indicates a relation between vitamin K deficiency and abortion 
in rabbits during the late first and earlj^ second trimester. The known 
effect of vitamin K deficiency in the production of hemorrhage and the 
finding of retroplacental hemorrhage in the rabbits point to the same 
conclusion. The fact that hemorrhage occurred at this point and not 
at other points in the bodj’' and that the plasma prothrombin had not 
fallen to the so-called critical levels of 10 to 25 per cent, suggests that 
the placenta is unusually susceptible to deprivation of vitamin K. 

The adequate supply of vitamins A, B, C, D, and E in both experi- 
ments would appear to eliminate them as a cause of the pathologic 
change. Great care was taken to see that all animals received vitamin E, 
because of the Imown relation to reproduction and fetal resorption. The 
absence of abortions in the postexperimental period of the second experi- 
ments gives direct evidence that the deficiency was due to vitamin K. 

Whether or not vitamin K deficiency is the cause of abortion in women 
cannot be ascertained from the facts at hand. The report of Javert is 
suggestive. In one patient with retroplacental hemorrhage, the cord 
blood contained only 13 per cent of normal prothrombin, but the mother’s 
prothrombin was normal. Any further conclusions must await a compre- 
hensive study of prothrombin before, during, and after abortion in a 
large number of women. 

CONCLUSIONS 

Vitamin K deficiency and hypoprothroinbinemia in pregnant rabbits 
result in abortion at the end of the first trimester of gestation. The 
application of this observation to the study and treatment of abortion 
in women must await further study. 
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THE ANOVULATORY FACTOR IN STERILITY* 

L. S. Grifpith, ]\[.D., and W. P. L. McBride, M.D., 

Grand Rapids, Mich. 

(From the Departments of Gynecology and Pathology, Butterwofth Hospital) 

' I ’HE increasing use of endometrial biopsies in recent years has 
focused considerable attention upon the anovulatory factor in 
sterility. Recently we have taken endometrial -biopsies from a number 
of sterility patients in the immediate premenstrual interval to determine 
the presence, or absence, of ovulation. Initial examination of 42 cases 
in this manner showed normal ovulation in 62 per cent (26 patients), 
and absence of ovulation in 38 per cent (16 patients). Critical examina- 
tion of the ordinary clinical data on these anovulatoiy patients failed to 
show any findings, other than endometrial biopsy, to suggest an absence 
of ovulation. The incidence of anovulatoiy menstruation in sterilitj' 
patients has been recorded by the following observers: 33 per cent, 
Mazer and Israel;® 29 per cent, Siegler;” 25 per cent, Jeffcoate;^ 36 
per cent, Kotz and Parker;® and 48 per cent, Novak.^ Rock, Bartlett, 
and Matson® found in a series of 392 stei’ile patients that 9 per cent had 
an occasional anovulatory period, and that 4 per cent were habitually 
anovulatory. This emphasizes the need for more than one endometrial 
biopsj^ before .iudging a patient to be persistently anoioilatory. 

Our report deals with the effects of pregnant mare serum injeetions 
into anovulatory sterile patients who presented no gross pathologic find- 
ings. It was possible to give pregnant mare serum injections to 8 of the 
16 anovulatory sterile patients in this series. Repeated endometrial 
biopsies were used before and after the injections to give controlled 
evidence of the therapeutic results. These showed evidence of ovulation 
after pregnant mare serum injections in 7 of 8 proved anovulatory 
patients. Only one pregnancy resulted in this anovulatorj'^ group, and 
this one terminated in an early miscarriage. It is unfair to blame this 
relative absence of pregnancy entirely upon the gonadotropic agent, 

‘Presented as a Scientific Exhibit at Michigran State Medical Society, Grand Rapids, 
September, 1941. 
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since all of the other important sterility factors were controllable in only 
3 of these 8 anovulatory patients. The essential clinical facts are listed 
in summarized form by the following case reports. 

Case 1. — Patient, aged 22 years, married two and one-half years, had 
an early spontaneous miscarriage six months after marriage. No contra- 
ception and no pregnancy since that time. Menses were regular twenty- 
eight to thirty-day interval, and of six-days’ duration. Endometrial 
biopsy, taken in premenstrual stage, showed proliferative tyi?e Avith no 
ovulation. Mare serum was given in dosage of 400 i. u. on the tAvelfth 
day, and 600 i. n. on the fourteenth day. Endometrial biopsy on the 
tAventy-second day shoAved evidence of ovulation. 

Case 2. — Patient, aged 28 years, married four and one-half years, 
had used no contraception and had had no pregnancy. Menses AA^ere 
regular tAventy-eight-day type. Duration of floAV Avas normally seven 
days, but for last year periods had lasted ten to fourteen days in profuse 
amount. Premenstrual endometrium shoAved no evidence of oAmlation. 
Mare serum AA’-as given : 400 i. u. on tenth day, and repeated on the 

tAA'elfth day. Endometrial biopsy on the nineteenth day of the cycle 
shoAA’-ed no evidence of ovulation. This treatment Avas repeated for a 
total of three months Avithout producing oAUilation. The menorrhagia 
disappeared during the course of the aboA^e treatment. 

Case 3. — Patient, aged 30 years, married four years, had used no 
contraception and no pregnancy had occurred. Menses Avere ahvays 
irregular Avith interval varying betAveen three and tAvelve Aveeks. Pre- 
-menstrual endometrium shoAved dilated tubular acini Avith no OAUilation. 
Mare serum Avas used as 400 i. u. on the tenth day and 800 i. u. on the 
tAA'elfth day. Biopsy one Aveek later shoAved no ovulation. Treatment 
with mare serum Avas repeated during the next month on the tenth and 
tAvelfth day of the cycle, 800 i. u. on each day. Premenstrual biopsy 
again shoAved no ovulation. This same dosage Avas used during the next 
month and premenstrual endometrial examination shoAAmd ovulation to 
have occurred this time. 

Case 4. — Patient, aged 30 years, married five years, had used no con- 
traception for last three years and had had no pregnancy. Menses 
regular with tAventy-six to tAventy-eight-day interval. Endometrial 
biopsy on tAventy-seeond day of the cycle shoAved no oAmlation. Mare 
serum A\ms given: 400 i. u. on the tAAmlfth day and 800 i. u. on the 
fourteenth day. Biopsy one AAmek later shoAved the presence of ovula- 
tion. Further sterility factors discoA'Cred Avere closed tubes and non- 
motile sperms. 

Case 5. — Patient, aged 25 years, married 4 years, had used no contra- 
ception for three years and had had no pregnancy, klenses Avere ir- 
regular every four to eight Aveeks. Six premenstrual endometrial biopsies 
4nn 1988 and 1940 shoAved no ovulation. Mare serum Avas used: 

90 1. u. on the eleventh day and 800 i. u. on the thirteenth day. Biopsy 
one Aveek later shoAA'ed a secretory endometrium (Fig. 1). Mare serum 

nerapy was continued until pregnancy resulted after tAvo months of 

reatment. Slisearriage occurred after three months’ amenorrhea. 
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Case 6. Patient, aged 29 years, had used no contraception and had 
had no pregnancy during three years of marriage. Premenstrual biopsy 
showed no ovulation. Mare serum injections were given : 400 i. u. each 



FIs. 1. 



;• : •- i. , 

' ^ ■ -H ■' • ' 






Fig. 2. 

on the eleventh and fourteenth day. No ovulation was produced during 
the first month of this treatment, but evidence of ovulation was found 
following the second course of injections (Fig. 2) . 
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Case 7. — Patient, aged 39 years, had 2 pregnancies soon after the 
first marriage, fifteen years pre^donsly. There had been no pregnancy 
since second marriage, 2 years ago. Menses were regular and normal. 
Premenstrual endometrial biopsy showed no evidence of ovulation. Mare 
serum used : 400 i. u. each on the ninth and twelfth day. Biopsy of 
endometrium one week later showed omilation to have occurred following 
these injections. 

Case 8. — ^Patient, aged 35 years, had been married ten years but had 
had no pregnancy, ileuses Avere usually of tAventy-eight-day interval, 
but occasionally missed one period. ScA’eral biopsies taken in the pre- 
menstrual interval shoAved no ovulation, ilare serum Avas used in 
dosage of 400 i. u. each on tlie tAA^elftli and fourteenth days. Biopsy 
one Aveek later shoAA'ed evidence of ovulation. 

DISCUSSION 

A critical analysis of these case reports brings up some interesting 
considerations. Novak® expresses the almost unNersally accepted 
opinion that endometrial iDiopsj^ is the most reliable indicator of OAUila- 
tion. HoAvever, Hamblen- states that OAUilation maj- be present in an 
occasional case, evidenced by the presence of sodium pregnanediol 
glycuronidate in the urine, Avithout the usual biopsy findings due to a re- 
fractory condition of the endometrium. While further Avork will settle 
this question, the preponderance of opinion at this time favors the view 
that endometrial biopsy gives coi’rect information regarding ovulation. 
The first endometrial change after OAUilation consists in a ranging into 
line of the nuclei of the gland cells. This process has been described by 
HisaAA^,® Sturgis and Meigs,^^ Kotz and Parker,® Eock,^® Novak,® Camp- 
bell, Lendrum, and Sevringhaus,^ and others. Under the estrogenic 
inflvAence of the proliferatiAm phase the nuclei of the gland cells are 
situated at irregular levels Avith respect to the bases of the cells. With 
the advent of the lutein influence immediately after ovulation, it is 
commonly believed that this change is reflected in the endometrium by a 
ranging into line of these nuclei at a level someAAdiat near the centers of 
the cells. The clear spaces beloAV this regular line of nuclei consist of 
glycogen granules, demonstrable bj^ Best’s carmine stain. Some ob- 
servers (Novak,® EoelP®) have noted a tendency for the gland cell nuclei 
to range into line and undergo mobilization in castrate patients treated 
AAnth estrogenic substances. Rock has stated further that the nuclear 
changes in such cases are patehj’- and lack the uniformity seen in cases 
Inhere oAulation has occurred. Our experience has included some 600 
endometrial biopsies from patients AAuth a varietj^ of gynecologic condi- 
tions. Complete clinical diagnosis and folloAAUip Avere possible since this 
material came from private patients entirely. Correlation of biopsy 
and clinical findings leads us to support the AdeAv that endometrial biopsy 
IS a reliable indicator of oAudation, and that the earliest microscopic sign 
of oAuIation consists in a ranging into line and mobilization of the nuclei 
in the endometrial gland cells. 
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SUMMARY 

Pregnant mare serum injections Avcre followed by ovulation in 7 of 8 
anovulatory patients, evidenced by endometrial biopsies taken before and 
after the gonadotropic treatment. 

Tlie authors visli to acknowledge their thanks to the Schering Corporation and 
to the Upjohn Companj’’ for the mare .serum liormone used in these studies. The 
injection dosage is expressed in international units on the basis that 10 Cartland- 
Nelson units (gonadogen, Upjohn Co.) are erjuivalcnt to 200 international units 
(anteron, Schering Corporation). 
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MALIC4NANCY OP THE VULVA 

Sidney C. Grave.s, ]\f.D., F.A.C.S., and Jacob SIezer, M.D., 

Boston, Mass. 

(From the Clinic of the Free Hospital for Women in BrooTclinc) 

M alignancy of the vulva is a comparatively rare disease.^ At 
the Free Hospital for Women between Januaiy, 1890, and January, 
1941, 66 cases have been seen. In the same interval there were 1,668 
cases of carcinoma of the cervix, 475 of the body of the uterus, 179 of 
the ovary, and 562 of the breast. During this period there have been ap- 
proximately 32,511 hospital admissions, making the incidence of car- 
cinoma of the vulva 0.2 per cent in this gynecologic clinic. 

A.ge,s . — The youngest patient with malignancy of the vulva was 37 
joars of age, the oldest 85. All but 11 patients were over 50 years of 
age, the average being 60.5 years. This average age is five years higher 
than that of 100 women on whom superficial vulvectomies were per- 
formed for leneoplakia and kraurosis of the vulva," lesions considered as 
precursors to carcinoma of the vulva.^ 

Location . — Of the 66 eases, the malignancy^ arose from the labia in 39 
instances, usually on a- leucoplakic base, but in one instance the seat of 
origin was a hidradenoma. The growth was sufficiently extensive to 
involve both sides of the vulva in 15 cases. In 24 cases it was unilateral, 
being present 12 times equally on each side. Malignancy was located 



GRAVES AND JIEZER : MALIGNANCY OF VULVA 


1017 


about the urethra in 9 cases. Since it is impossible in most instances to 
determine conclusively whether the cancer started in the urethra and 
spread outward, or began in the vulva and grew into the urethra, these 
9 cases have been included as vulva cancer. In 10 patients the clitoris 
was the chief area involved. Bartholin’s gland was included in the 
tumor on 4 occasions although an adenocarcinoma was present in only 

I of them. In 2 cases the disease commenced on the perineum at the 
fourchette. Venereal warts were associated with the disease in one of the 
perineal and one of the labial eases. Two of the patients had had vulvec- 
tomies elsewhere, and on admission to this Hospital had groin involve- 
ment, although the original lesion was absent. 

Symptoms and Duration . — Multiple complaints were common. The 
most frequent one, however, was that of a growth in the vulva region. 
This occurred 44 times; on 28 occasions it was described as a “lump” 
and on 16 as an “ulcer.” Irritation Avas the complaint 32 times and 
was mentioned as itching in 21 instances and burning and smarting in 

II others. Bleeding Avas associated in 18 cases although it AAms the chief 
complaint in only 5. Ten patients Avere botliered by dysuria, but in only 
1 ease Aims it the presenting symptom. Leucorrhea Avas the only com- 
plaint on 1 occasion but Avas mentioned in 4 others. 

The duration of symptoms before the patient sought medical advice 
is appalling. Only 4 patients presented themselves in less than one 
month from the time of onset and only 1 of these had an early lesion. 
She Avas a patient aa4io Avas being folloAved in this clinic after treatment 
for a carcinoma of the cervix. Forty patients presented themselves in 
less than a year from the lieginning of sAunptoms, but of these only 27 
were seen in less than six months and 15 in less than three. Nineteen 
patients had had difficulties for more than a year and 14 of these for 
more than tAvo years. In 7 the history Avas indefinite. Thus only one- 
third had reported in less than six months Avhile another third had had 
symptoms for more than a year. Itching and smarting of the vulva as 
well as persistent tumors and ulcers should be stressed as danger signals 
m cancer of the vulva. Too often, patients feel that itching is something 
of AAliich they should lie ashamed and hesitate to be examined. More- 
OA^er, local applications are hopefully indulged in over too long a period. 

Pathology. — In this series there AA^ere found 1 fibrosarcoma, 1 heman- 
giosareoma, and 1 lymphoblastoma of the vulva.* The remainder of the 
eases Avere carcinoma, a pathologic diagnosis having been established in 
all hut 5 instances. Of the latter, 2 AA^ere moribund on entering the hos- 
pital, 3 had no biopsies, but the diagnosis Avas clinicallj' unmistakable 
since they died of the disease, 2 Avithin seAmn months and 1 Avithin three 
years. 

Of the 58 patients in Aidiom cancer Avas diagnosed microscopically, 56 
had epidermoid carcinoma and 2 adenocarcinoma. Either leueoplakia 
or kraurosis or both Avere found microscopically in conjunction Avith the 
cancer in 38, or 54.5 per cent. Both leueoplakia and kraurosis AA'ere 
present in 25 cases ; the former alone in 9, and the latter alone in 2. 


vulva is very rare.^ This case has been mentioned in 
Edition lA'^, 192S, and at that time was beiieved to be the onlv 
T-i mal.® I? • “ me literature. The slide was examined by Drs. Prank B. Mallor 3 % 

AA^olbach. Taussig, however, in 1937, reported a lympho- 

.-’arcoma of the clitoris.® 

vicinWr ■"’Ren first seen was 43 years old. She had several tumors in tlje 

vectomi- V me clitoris, the largest measuring 10 by 7.5 by 8 cm. A complete vul- 
anr.ti.o2 performed in 1927. A short time later she received x-raj' therapi' in 

aiiouier city. In 1941 she was enjoying perfect health. 
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An attempt to grade the cases according to tlie degree of malignancy 
was made. This Avas based largely on the number of mitoses and the 
^ndency to form epithelial pearls. However, it was most unsatisfactory. 
Except for tlie general appearance of invasiveness which was influenced 
by the duration of tlie disease, there was no marked I’-ariation. Metastases 
appeared in the groins regardless of the degree of malignancy. There 
was no apparent prognostic significance, the extent of the disease when 
first seen and the general condition or age of the patient being far 
more important considerations. 

Treatonent mid Results . — End results are presented on 54 cases which 
were seen prior to January, 1937, including 7 patients ivho had been 
operated upon at other hospitals. This allows for the conventional five- 
year follow-up. There was a fi.ve- 3 ''ear salvage of 15, or 27.7 per cent. 
For the 47 consecutive cases which liad not I'ceeived pi'evious operative 
treatment at other hospitals, the salvage was 29.7 per cent. All patients 
lost were counted dead and all those ivho had died of any cause whatso- 
ever Avere considered to have died of cancer. 

As may be seen in Talile I, many forms of treatment were employed 
in these 54 eases. The extent of the disease and the condition of the 
patient ivere the deciding factors. 

Table I. Five-Year Survivals 


TREATMENT 

NO. OP 
CASES 

SUR- 

VIVALS 

LOST 

, DEAD 

% OF 
SUR- 
VIVALS 

None 

4 

0 

1 

3 

0 

Radium alone 

G 

0 

0 

6 

0 

Radium plus bilateral groin dis- 

1 

0 

0 

1 

0 

section 






Radium plus partial vulvectomy 

3 

1 

0 

2 

33.3 

Partial vulvectomy 

5 

0 

4 

1 

0 

Complete vulvectomy 

14 

5 

1 

8 

35.6 

Complete vulvectomy plus unilat- 

3 

0 

0 

3 

0 

eral groin dissection 






Complete vulvectomy plus bilateral 

9 

5 

2 

2 

55.5 

groin dissection 






Amputation of clitoris plus radi- 

1 

0 


0 

0 

um 






Amputation of clitoris 

1 

0 


0 

0 

Excision of urethra plus partial 

1 

1 

0 

0 

100.0 

vulvectomy 






Excision of tumor plus unilateral 

3 

1 

0 

2 

33.3 

groin dissection 






Excision of tumor plus bilateral 

3 

2 

0 

1 

66.6 

groin dissection 






Total 

54 

15 

9 

30 

27.7 


Four patients were not operated upon and all died. Of these, three 
were moribund on admission and the fourth refused treatment. 

Eadium ivas used as part of the initial treatment of 10 patients. On 
6 of them it was the only therapy and on the 4 others it ivas used in con- 
junction with operation. The disease was advanced in all eases. There 
Avas only one surviA'^or and this Avas a surgical ease. The lives of 4 others 
Avere perhaps prolonged b}'' the use of radium, since they lived from 
tAVo to three years. 
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Partial vulvectomy or local excision was performed 11 times, 4 being 
in conjunction with radium. Of these there were 2, or 18.1 per cent, 
five-year survivors. 

Complete milvectomy alone was performed 14 times. Five patients, or 
35.6 per cent, were considered cured. 

Of 9 eases in Avhich a bilateral groin dissection in addition to a com- 
plete Auilvectomy was done 5, or 55.6 per cent, lived for five years. Four 
patients had the milva and the groins operated upon in 1 stage and 5 in 2 
stages with an interval of approximately one month between. Metastases 
were discovered in the groins in 5 eases. One of the 5, or 20 per cent, 
survived for five years. Of the cases in which no glandular involvement 
was found, 3, or 75 per cent, ivere knowm to be living and the fourth 
was thought by relatives to be alive, but could not be traced. She is 
counted as dead. 

In 3 instances the local area ivas removed and the groin on one side 
dissected. One, or 33.3 per cent, survived. 

In 3 others the local area including tlie growhli Avas removed without, 
doing a complete AOilvectomy, but a bilateral groin dissection was per- 
formed as w^ell. Two, or 66.6 per cent, survived. 

Although extravagant conclusions cannot be made from a small num- 
ber of cases, it -would appear that groin dissections are important. In 
most instances a "wide -^mlvectomy plus a bilateral groin dissection (i.e., 
the Basset operation) should be done, but often the disease is too ad- 
vanced or the patients are in too poor condition. Many of them are 
elderly. If the procedure is carried out in two stages, however, it is 
not particularly shocking. This method tends to prevent hurry and 
allows for a more complete groin dissection. Moreover, if the wounds 
become septic postoperatively, there is not such a large gaping area to 
granulate. In removing the vulva, the use of the diatherm 3 '- knife is 
helpful in reducing the amount of blood loss. 

Operative Mortality. — Of the 66 patients, 4 were untreated and 7 re- 
ceived radiation alone. Of the 55 patients subjected to surgeiw’^ in one 
form or another, 3 died postopei’ativel^L a mortality rate of 5.4 per cent. 
Two patients died of a pulmonaiu^ embolism on the sixth and fifteenth 
daj’-s, respectively^ Both deaths followed a vulvectomy'-. One died on the 
operating table, a bilateral groin dissection and an excision of one labium 
having been completed. 

Secondary Operations. — Of the 54 patients seen prior to 1937, 5 had 
further treatment for recurrent disease, other than radiation alone ; one 
had a local recurrence excised t-wo ymars after her first operation here 
and thirteen y^ears after the original operation for carcinoma of the 
mdva at another hospital. She was well three ymars after the last opera- 
hon. Another patient had a local excision of the disease plus radium. 
Three patients had groin dissections at a late date, 2 of them having 
radium as Avell. All except the first patient are dead. To be of value, 
groin dissections must be done as near the time of the -vulvectomy' as 
possible, certainly -within a month. 

Gland Involvement. — In 19 patients -R'ho subsequently had an explora- 
tion of the groins, a definite preoperative statement was made as to 
whether metastasis -would be found. In 9 the nodes W'ere expected to be 
malignant and found to be negative in 5. In 10 that were thouglit to be 
negative preoperatively, 3 were found to be positive. Thus a correct 
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clinical diagnosis was made in only a little over 50 per cent. This further 
substantiates the impoi'tance of doing groin dissections. 

Radiation. Of the 66 patients, 21 have been treated with radium. In 
6 it was the only form of therapy, since they were advanced cases, and 3 
of them had been operated upon clseAvhere first. In 8, it was used in 
conjunction Avitli surgery and to 7 others it was administered for re- 
current disease. Of tlie 21 cases, 4 received more than one application. 
The total dosage varied between 200 and 4,800 mg. hours, the usual dose 
being 1,500 to 1,600. There was only one 5-year .survivor, and this 
patient had a Avide local excision of the growth as well. In 8 patients, 
or more than one-tliird, it was followed by intense pain or sloughing. 
The larger the dose, the greater Avas the likelihood that pain Avonld oc- 
cur, but 1,600 mg. hours in one ease and 2,000 in another Avere enough to 
cause pain. Except for 5 eases in Avhich the radium Avas directed to the 
groins for metastatic disease, it Aims applied exclusively to the Auilva. 
Thus on the Avhole radium has been unsatisfactory. 

X-radiation AA'as used on 18 eases, 6 t.imes in conjunction Avith radium. 
Five times it Avas dircclcd at the groins only, once at the groin and the 
Auilva, ancl the remainder at the Amh^a alone. It Avas used in conjunction 
AAGth operation in all but 3 cases; in one it Avas the only form of therapy, 
but Avith the other Iaa'o radium Avas used as AA’ell. When the groins Avere 
radiated, no untoAvard effects Ai'ere noted. When tlie AuilAm Avas treated, 
the burning and pain Avas similar to that Avhich folloAved the use of 
radium in the same region. Its effectiveness is hard to estimate, since 
comparable cases Avith and Avithout x-radiation Avere fcAv. The dosage 
used varied betAveen 800 and 3,200 v., but approximately 1,600 r. Avas 
the usual dose. It seems uiiAvise to use it ]'outinel.y on the vulva be- 
cause of the pain that often accompanies it ; but on the groins, it does 
little hai’in and maj' be of value. 

CONCLUSIONS 

1. Malignancy of the vulva is an uncommon disease occurring in 0.2 
per cent of the patients at the Free Hospital for AVomen. 

2. It is a disease primariW of A\mnen pa.st the age of 50, but may occur 
in the relatiAmly young. 

3. In the majority of cases it is associated Avith leucoplakia and 
ki’aurosis of the vulA^a. Chronic Bartholinitis, or A'cnereal AAmi’ts, may be 
predisposing factors. 

4. Epidermoid carcinoma is the usual pathologic picture. Adeno- 
carcinoma or sarcoma is occasionally the type of malignancy. Classifica- 
tion of the degree of malignancy does not seem very helpful from a 
prognostic point of vicAV. 

5. KnoAvledge of the disease should be more AAudely disseminated, as 
the interval betAveen the onset of symptoms and the time of entry into 
the hospital is too long. 

6. For all patients entering this hospital, the five-year salvage is 27.7 
per cent. If the patients previously operated upon at other hospitals 
for the disease are excluded, the total salvage is 29.7 per cent. The 
operative mortality is 5.4 per cent. 
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7. Altlioiigli many forms of therapy have been resorted to, the treat- 
ment of choice is a radical vnlvectomy pins a bilateral groin dissection. 
This is dependent on the extent of the disease and the general condition 
of the patient when first seen. When this is done the prognosis for 
five-year survival becomes 55.5 per cent. 

8. Eadiation to the vulva should he used only as a last resort. Either 
radium or x-ray causes marked discomfort in about one-third of the 
patients. 
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MESODERMAL MIXED TUMORS OP THE BODY OF 

THE UTERUS 

H. E. Ehrlich, M.D., New York, N. Y. 

(From the Department of Pathology, Beth Israel Hospital) 

M ES0DER]\IAL mixed tumors of the uterus’ and vagina are extremely 
rare and highly malignant neoplasms. Since their gross appear- 
ance, age incidence, and manner of attachment, when they arise in the 
bod}^ of the uterus, differ so strikinglj’’ from similar tumors of the cervix 
bteri and_ vagina, it tvas deemed expedient to confine this studj' to meso- 
dermal mixed tumors of the bod 3 ^ of the uterus. 

Weber^® reported the first case in the cervix uteri in 1867 and Ander- 
son-Edmonnson (quoted bj’- KehreU) described the first case in the bod 3 ^ 
oi the uterus in 1870. The term mesodermal mixed tumor was proposed 
by Kelirer^ and supported bj’^ R. Me 3 ^er.^^" PfannenstieP® emploj^ed the 
term “traubiges Sarkom” or botiyoid sarcoma, as it is Imown in this 
countr 3 r, because of the grapelike character of the tumor when it had 
its origin from the cervix or vagina. This term has been discarded be- 
cause a botryoid appearance is not a constant characteristic of these 
tumors, especiallj^ when the}’’ arise in the bod}’’ of the uterus. 

In a recent publication^® I collaborated with R. J. Lehowich in a criti- 
cal anaU^sis of the literature on mesodermal mixed tumors of the bodj’- of 
tbe utenis. In this stud}^ 12 genuine eases were collected, following 
the pathologic criteria of Lawen,® and an additional case was reported. 
Ellice this stud}^ 2 papers have been published dealing with mesodermal 
mixed tumors of the bod}^ of the uterus. Altliough the ease of Glass 
mid Goldsmitlp presented clinical and pathologic characteristics of a 
mesodermal mixed tumor, it is unacceptable. The bulk of the tumor 
consisted of smooth muscle, cartilage, and mucoid tissue, but no true 
embiyonal myoblasts or cross-striated muscle tissue were demonstrated. 
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Three cases were_ described by Liebow and Tennant, “ but only one of 
their eases contained striated embryonic muscle tissue, in addition to 
other heterotopic mesodermal elements. This brings the number of 
acceptable reported eases to 14. 


CASE REPORT 

M. G., a 55-year-old, Russian born, Avhite housewife Avas admitted into 
the Beth Israel Hospital on Peb. 16, 1941, eomiilaining of Arnginal bleed- 
ing of three months^ duration. The family history Avas irrelevant. The 
patient had suffered Avith “piles” for man 3 ’- j’^ears. About 7 j^ears ago 
she was treated for dysuria and frequenej’- of urination. She has had 
2 children, the last childbirth occurring tAventy-eight j^ears previousl3^ 
An uneventful menopause occurred three j’^ears ago. 

For the past three months the patient had noticed intermittent vaginal 
bleeding. This had not been progressiA’^e in character. There had been 
no vaginal discharge in the inteiwals betAveen bleeding episodes. A his- 
tory of abdominal pain, urinary or rectal disturbances Avas not elicited. 

A short, soft, S 3 ’’stolic murmur Avas audible in the region of the cardiac 
apex. The systolic blood pressure Avas 142 mm. and the diastolic 78 mm. 
The lungs Avere clear to percussion and auscultation. Upon deep alidomi- 
nal palpation a mass could lie felt in the midline just above the symphj^- 
sis pubis. 

Vaginal examination revealed a uterus enlarged to the size of a three 
months’ gestation, symmetrical and freely movable. Protruding from 
the external os Avas a polj'-poid mass of tissue ; aaIicii the mass Avas grasped 
Avith a tenaculum, the tissue tore easily, leaving a raAv, ragged, freely 
bleeding surface. 

Laboratory Data. — Urine: specific graAuty, 1.022; acid; albumen, 
2-plus; sugar, negative; .1 to 2 Avhite blood count per high poAver field. 
Hematologic: Hg (Sahli), 98 per cent; red blood count, 4,000,000; Avhite 
blood count, 11,400. Differential smear : polymorphonuclear leucocjdes, 
65 per cent ; lymphocytes, 25 per cent ; monocytes, 10 per cent. Comple- 
ment fixation test for syphilis, negatiA-^e. Phenolsulphonephthalein dye 
test, total dye excretion of 60 per cent in tAA’-o hours. 

On Feb. 16, 1941, under spinal anesthesia, a A'^aginal hj’^sterectomy Avas 
performed. The postoperative course was uneventful. The patient Avas 
discharged from the hospital on Peb. 26, 1941. 

Prom March 10, 1941, to April 22, 1941, she received a total of 30 
x-ray treatments. Each treatment Avas 156 r. Avithout back-scattering. 
They Avere given through 4 pelvic portals, 2 anteriorlj'- and 2 posteriorlj^ 
The following factors Avere used; 180 KV, 4MA, 0.5 mm. Cu., 1.0 mm. Al. 

Periodic examination revealed no local recurrences, intra-abdominal 
masses, ascites, or any evidence of metastases. The patient has been 
symptom free and has not lost Aveight. 

Microscopic examination of the biopsj’' specimen shoAved scattered 
throughout all the sections large ai’eas of edema, inflammation, and 
necrosis. For the most part the tissue Avas composed of small, ovoid- to 
spindle-shaped cells Avith similarly shaped nuclei.^ Manj’’ of these cells 
appeared to have cytoplasmic processes, Avhich did not fuse Avith eaeii 
other to form a network. This has probably been brought about by the 
edema, which has dissected the tissue apart. In some areas large cells 
Avith eosinophilic cjffoplasm Avere found. The nuclei of these_ cells were 
bizari’ely shaped and in some instances the cells Avere multinucleated. 
They strongly suggested cells of muscle origin. In one field a small area 
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of necrotic cartilaginous tissue was seen. Mitoses of all elements were 
numerous. Striated muscle cells could not be demonstrated. 

The specimen removed at operation consisted of a soft, club-shaped 
uterus, 12.5 cm. long. The tubal angles were 5.5 cm. apart and the 
anteroposterior diameter was 4.5 cm. The external os and cervical canal 
were widened and coated with iodine. Upon opening the cervical canal 
anteriorly, an irregularly shaped, soft mass bulged. The lower portion 
of this mass hung down to within 1.5 cm. of the external os and looked 
like a blood elot (Fig. 1). The upper portion of the mass was ovoid, 
with the long axis in the axis of the uterus. The length of the mass, 
except for the lowermost portion which seemed to consist of a blood clot, 
was 7 cm.; the transverse diameter wms 3 cm. and the anteroposterior 



, — Midsagittal section of uterus, after fixation, showing polypoid mass at- 

wa the midportion of the uterine wall by a short pedicle. Above the tumor mass, 
the thickness of the endometrium, which was the seat of an adenocarcinoma. 


diameter was 4 cm. The mass was soft, highly edeinatons, partly pale 
^ayish yellow and partly bloody. It Avas attached to the left side of 
the uterine wall in its lower half and ivas also attached to the left half 
af the posterior uterine wall, inelnding the left tnbai angle. Below the 
attachments, in the region of the external os, there were shallow, yelloiv- 
ish gray protrusions, Aidiieh seemed to be part of the tumor. A smaller 
and firmer protrusion was situated in the anterior wall, in the region of 
tile internal os slightly to the right of the midline ; to the naked eye this 
protrusion had no connection lAoth the tumor mass. The endometrium, 
outside the tumor, was thick, pale, and edematous. It contained a thin- 
walled cyst, the size of a pea. 

^lidsagittal section following fixation showed the uterine cavitA^ above 
tiie tumor straight, narroAA'-, and appearing to be pushed fonvard. Tlie 
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thickness of tlie sulnnucons nmscular laj’-er posteriorly reached 1.7 cm.; 
the thickness of the entire wall was 3 cm. and that of the endometrium 
6 mm. At tlie upper end of the attaeliment of tlie tumor, a thin, gray, 
slightly curved, membranous layer Avas seen. Tliis layer appeared to 
be continuous with the endometrium. The large protrusion on the cut 
surface Avas composed of a number of distinctly outlined, graAosh masses 
Avhose gross appearance Avas not unlike that of inyomas. These masses 
were separated from each other b.y narroAV and broader bands of partly 
opaque, but mostly glassy gTayi.sh and purplish grayish tissue. The 
loAver part of the tumor Avas diffusely glassy and yelloAv. The endo- 
metrium above the tumor appeared pale graj’ and opaque. There Avas 
a small area of endometrium-like tissue beloAV the tumor in tlie region 
of the internal os. (This corresponded to the sivelling described before 
fixation.) The loAvermost portion of the tumor, Avhich appeared bloody 
from the outside, Avas also bloody on the cut surface. 

Representative blocks of tissue Avere fixed in formalin and stained Avith 
hematoxylin-eosin, van Oieson, Best’s glycogen stain, ^layer’s muci- 
carmine, iron-hematoxylin, sudan IV, polychrome methylene blue, and 
azocarinine. 



The picture Avas partly similar to that seen in the biopsy. Necrosis, 
edema, inflammation, fibrosis, and hemorrhage Avere unusually extensive 
in sections taken from the mass Aidiich jArotruded into the uterine cavity. 
The essential matrix of the tumor consisted of a mucoid tissue containing 
spindle-shaped or triangular cells ivith long, fine, protoplasmic strands 
Avhieh appeared to form a netAvork. These areas, hoAvever, did not stain 
red Avith muciearmine. In addition a variety of heterologous elements 
and structures Avere encountered, both in the tumor mass and uterine 
Avail. 

Areas of spindle-cell sarcoma Avere scattered throughout all sections 
and Avere most numei’ous AAdthin the substance of the tumor. In 
sections long eosinophilic cells Avere seen, some of them Avith longitiidinal 
fibrils. These cells contained centrally placed nuclei,^ in the vicinity ot 
Avhieh definite cross-striations Avere encountered (Pig. 2). The cells 
Avere no Avider than the nucleus, but the cytoplasm sweUm to accom- 
modate it. Many of the cross-striated cells Avere short and blunt. 
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Occasional small islands of cartilage (Pig. 3) were present in sections 
taken from the tumor. These cartilaginous islands were encircled by a 
dense collar of small, round cells and spindle cells. Metachromasia could 
not he demonstrated in such areas Avhen stained lAuth pob^chrome metlij^- 
lene blue. 

Adjacent to some of the areas containing striated embryonal muscle 
cells were clusters of large i^acuolated cells, which somewhat resembled 
adipose tissue. A negatiA’'e reaction ivas obtained when such areas ivere 
stained ivith sudan IV. 



Fig. 3. — Part of an island of embryonal cartilage. .An area of spindle-cell sarcoma 

overlies the cartilaginous tissue. 



Fig. 4. — An area of adenocarcinoma with Squamous metaplasia. 


A portion of the endometrium adjacent to the tumor was the seat of 
le usual type of adenocarcinoma, which in places infiltrated the mus- 
culai'is for some distance. Areas of adenocarcinoma and sarcoma did not 
fippear to fuse, although the endometrium in some places was seen to be 
supplanted by sarcomatous areas. Squamous metaplasia was observed 
ui adenocarcinomatous glands (Fig. 4). In some places where the endo- 
u^etrnun Avas not invaded by carcinoma, there Avas metaplasia to squa- 
uous epithelium, Avhich shoAved keratinization. 

tl ^ extensh'e internal adenomyosis Avas present. In some areas 

le adenomyotic stimctures Avere associated AAuth squamous metaplasia. 
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a.nd in other areas squamous epithelial plaques were embedded mthin 
the uterine musculature, without accompanying endometrial glands. 

True ^ lymphatic tissue was not encountered, but spai’sely scattered 
lymphoid foci were seen. Their cells resembled normal adult Ijonpho- 
cytes. 

Large, bizarrelj'' shaped, multinucleated cells were occasionally seen in 
areas conta,ining cross-striated muscle tissue. These cells were not en- 
countered in the endometrium or in areas of apparently uninvolved 
uterine musculature. 

The tumor was richly vascularized with capillaries and thin-walled 
veins. No tumor thrombi were seen. 

DISCUSSION 

Hisiog diesis . — There has been much speculation with regard to the 
histogenesis of these tumors, and man5’^ theoi’ies, all unsatisfactory, have 
been advanced. 

The hypothesis, proposed by Pfannenstiel,^® that the numerous heter- 
ologous elements have their origin in the connective tissue of the endo- 
metrium and later undergo a process of metaplasia has had little sup- 
port. A transformation of nonstriated into striated muscle cells has 
never been demonstrated. Wilms^" has advanced the theory that the 
tumors have their origin in primitive mesodermal tissue which has been 
carried do^vnward during descent of the Wolffian duct. Although the 
complex nature of the tumor would favor such a concept, the absence of 
striated muscle in the Wolffian body, together with the development of 
the tumor outside the course of the Wolffian duct^ controvert Wilms’ 
contention. 

An origin from cell rests of the Mullerian ducts, following their fusion 
to form the uterus and upper vagina, seems more plausible, especially 
since these tumors have been observed to develop at the base of the blad- 
der. Such tumors have never been observed to occur in the broad liga- 
ment, and this would contradict the Mullerian duct theory. According 
to R. Meyer,^-*' embryonal cell rests are not uncommon in the uterus and 
vagina. These cell rests are epithelial and do not, therefore, lend sup- 
port to the Mullerian duct theory. This hypothesis has won the support 
of Monckebei’g,^^ Kehrer,' and Lahm.® 

Differential Diagnosis . — The histologic diagnosis of mesodermal mixed 
tumors rests upon the demonstration of striated embryonic muscle tissue 
in combination with one or more heterologous elements like mucoid tissue, 
cartilage, etc. This has been emphasized by Lawen.® The presence of 
embryonal myoblasts per se does not warrant the diagnosis of meso- 
dermal mixed tumor. A variety of tumors may cause confusion, and 
in the differential diagnosis, a fibromyoma undergoing ossification or 
cartilaginous changes, myosarcoma, rhabdomyoma, teratoma, carcino- 
sarcoma, chondroma, mj'^xoehondrosarcoma, and the myoblastoma of 
Abrikossolf" must be excluded. If a large number of representative 
sections are examined and the pathologic criteria of Lawen are followed, 
there should be no difficulty in diagnosis. 

In addition to tlie variety of Glomonts and sti^ucturcs contained in om 
ease, osteoid tissue^’ and fari“ have been reported True bone, bone 
marroWj lymphatic tissue, and nerve tissue have not been described. A 
superimposed adenocarcinoma, as occurred in our case, is distinctly un- 
common, although carcinomatous changes were present in the eases ol 
Lawen® and Nicholson.^"* 
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Recurrence and Metastases. — ^Local recurrences have been an almost 
constant feature in all cases, and distant metastases involving the pleuras, 
lungs, liver, and pelvic and abdominal peritoneum are frequent. Local 
extension into the parametria, bladder, and rectum has not been de- 
scribed. Cermcal extension is uncommon; it has only been observed in 
2 instances.®’ ® Apparently lymphatic extension does not play a domi- 
nant role, as it does in carcinoma of the body of the uterus. Metastases 
to the lumbar Ijunph nodes, which are so frequently involved in car- 
cinoma of the body of the uterus, have only been encountered in one 
case.^® 

Comparison With Cervical and Vaginal Tumors. — The tumors are en- 
countered in the cervix and vagina two or three times more frequently 
than in the body of the uterus. Vaginal tumors occur during childhood, 
cervical tumors during the active sexual decades, and corporal tumors 
during and after the menopause. The cervical and vaginal grovdhs 
differ from the corporal tumors only in their gross appearance, being 
arborescent in character. In the body of the uterus the neoplasm is 
almost always polypoid and frequently is attached to the uterine wall by 
a distinct pedicle. 

Clinical Features. — Symptomatology and physical findings do not 
differ essentially from the picture presented by carcinoma of the uterus. 
Since .there is no tendency toward infiltration of the parametria and 
other pelvic idscera, the growth usually remains freely movable, even 
after it has grown to considerable proportions. It is not unusual for the 
tumor to attempt to deliver itself through the cervical canal, as occurred 
in our ease and in the cases of von Franque® and Halter.® 

Panhystereetomy folloAved by adequate irradiation should be the treat- 
ment of choice. There have been no cases on record in which the patients 
were treated with radiation alone. Inasmuch as the bulk of the tumor 
IS composed of embryonal elements, postoperative irradiation is worthy 
of a trial. 

The prognosis is poor. Pecurrence in about one year after operative 
removal has almost been the rule. 

SUMM.A.RY 

A case of mesodermal mixed tumor of the body of the uterus plus a 
superimposed adenocarcinoma has been described. Fourteen .similar 
cases have been collected from the literature. The histogenesis is ob- 
scure ; the Mullerian duet theory seems the most acceptable, but far from 
satisfactory. The diagnostic importance of striated embryonic muscle 
tissue has been emphasized. Total hysterectomy and removal of the 
tubes and ovaries, followed by adequate irradiation, appears to be the 
treatment of choice. There have been no five-year cures of verified cases 
reported. 

I wish to thank Pr. Henry C. Falk for permission to publish this case and 
Alfred Plant for his helpful criticisms. 
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INTRATESTICULAR HEMORRHAGE : A BIRTH TRAUJIA 
With a Report op Eight Cases 
Bela Halpert, M.D., New Orleans, La. 

(From the Departvicvis of Pathology and Bacteriology of the Charity Hospital of 
Louisiana at New Orleans and the Louisiana State University School of Medicine) 

^ I '‘HE oeciirrence of inlratcsticiilar hemorrhage during birth in breech 
* presentation is well recognized. It is not generally known, how- 
ever, that .such hemorrhage occurs as a birth trauma when the head is 
the presenting part. Furthermore, it is not realized that such hem- 
orrhage occurs rather frequently and that it may be quite extensive. 
An incidental observation of such an instance led me routinely to make 
gross and microscopic examination of the testicles of neAvborn infants 
at necropsy. In slightly OA’^er a year, among 21 male infants ivho died 
Avhen less than one week old, 7 cases ivere encountered. An additional 
one Avas observed by Dr. NeAvbill. 


REPORT OF CA.SES 

Case 1. — A negro boy Avas born on Oct. 2, 1940, at 4 :32 p.m. of an 
eclamptic mother at the estimated seventh month of pregnancy. The 
presentation Avas A’ertex and the position L.O.A. The child Avas blue, 
responded poorly to resuscitation, and died at 8 a.m. the next day. 

At necropsy (A40-1112) the child Avas 42 cm. long, weighed 1,660 
Gm., and had atelectasis of the lungs. There were multiple microscopic 
hemorrhages in the lungs, liver, kidneys, and in the glomus chorioideum 
of each lateral ventricle. The te.sticles Avere contained in the scrotum 
and were of usual size. The cut surfaces Avere dark red. Microscopic 
examination disclosed massiA’c extraAmsation of blood beneatli the tunica 
albuginea and in the tissues betAveen the primitive seminiferous tubules 
(Pig. 1). 

Case 2. — A AAdiite boy Avas born on Dec. 13, 1940, at 3 :36 a.m. at the 
estimated ninth month 'of pregnancy. The duration of labor Avas about 
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twelve hours, the presentation was vertex and the position L.O.A. The 
child was dead at birth. 

At necropsy (A40-1349) the child was 44 cm. long, Aveighed 1,700 
Gm., and had fetal atelectasis of the lungs and a “horseshoe” kidney. 
There were petechiae over the pericardial and pleural sui’faces. The 
scrotum was enlarged and edematous. The testicles Avere descended 
and Avere dark red on their cut surfaces. Microscopic examination 
disclosed massiA'^e extraAmsation of l)lood in the tissues betAveen the 
primitive seminiferous tubules. 



Fig. 1. Fig. 2. 


nf h — '.Massive extravasation of blood between the primitive seminiferous tubules 

1112) negro boy who died less than sixteen hours after birth (A40- 

tPoS?' 'f~®^travasation of blood between the primitive seminiferous tubules of the 
cle of a white boy who died less than two days after birth (A-11-739). 


Case 3. — A negro boy Avas born on Feb. 18, 1941, at 4 :30 a.m. at the 
estimated seventh month of pregnancy. The presentation Avas vertex 
and the position L.O.A. The lieai-t sounds and primary respirations 
Were poor. The child died on February 20 at 1 :30 a.m. 

At necropsy (A41-198) the child Avas 39 cm. long, Aveighed 1,300 6m., 
nad massive hemorrhage into the lateral cerebral ventricles from the 
terminal veins, and had atelectasis of the lungs. The scrotum Avas 
edematous. Both testicles Avere descended. The right testicle Avas 
proportionate and appeared dark red. Microscopic examination dis- 
e osecl extensiA'e areas of extraAmsation of blood beneath the tunica 
aiPuginea and hemorrhage into the stroma betAveen the primitive semi- 
^herous tulmles, and betAveen the tubules of the epididATuis. 

Case 4. — A white boy Avas born on Aug. 9, 1941, at 8 :51 a.m. at the 
stimated ninth month of pregnancy. The mother Avas a primipara; 
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her Wassermami reaction was negative. The duration of labor was 
about twenty-eight hours; the presentation was vertex; and the posi- 
tion E.O.A._ Low forceps Avas attempted and was folloAved by spon- 
taneous delivery. The child did not do Avell and died on August 11 at 
6:15 A.M. 

At necropsy (A41-739) the child Avas 50 cm. long, Aveighed 3,160 Gm., 
and had bilateral tears in the tentorium eerebelli, fetal atelectasis of 
the lungs, and uric acid infarcts in the kidneys. There Avere micro- 
scopic hemorrhages in the lungs and glomus choroideum. There Avas 
slight edema of the scrotum. The testicles Avere descended and of 
usual size. Microscopic examination disclosed focal areas of extravasa- 
tion of blood in the stroma betAveen the primitiA’^e seminiferous tubules, 
in the hilus, and beneath the tunica albuginea (Fig. 2). 

Case 5. — A negro boy Avas born on July 31, 1941, at 9:10 a.m. at 
about term. The duration of labor Avas sixteen hours, and the position 
L.O.A. The primary respirations Avere poor. The child Avas cyanotic 
and many peteehiae Avere noted OA^er the body. Vitamin K Avas given 
intramuscularly and intraA’'enously, and 10 c.c. of blood Avere injected 
into the gluteal region. Each injection Avas folloAved by bleeding. The 
child died at 3 p.m. the same day. 

At necropsy (A41-748) (by Di-. Hugh P. NeAvbill) the child Avas 52 
cm. long, Aveighed 3,105 Gm., had fetal atelectasis of the lungs with 
focal pneumonia, and- numerous peteehiae in the skin, conjunctivae, 
pleura, and pericardium. There Avere hemorrhages also in the lepto- 
meninx and dura mater. The testicles Avere of usual size and dark red 
on their cut surfaces. Microscopic examination disclosed massive ex- 
travasation of blood beneath the tunica albuginea and in the stroma 
betAveen the primitive seminiferous tubules. 

Case 6. — A white boy Avas born on Aug. 14, 1941, at 7 :10 a.m. at the 
estimated ninth month of pregnancy. The mother was a primipara. 
The duration of labor Avas fifty-six hours. The presentation Avas vertex 
and the delivery Avas Avith high forceps. The heart sounds were not 
heard at birth, and there were no primary respirations. 

At necropsy (A41-751) the child Avas 54 cm. long, Aveighed 4,200 Gm. 
and had fetal atelectasis of the limgs and microscopic hemorrhages in 
the glomus chorioideum. The scrotum was edematous, and there Avas 
a right hydrocele containing about 3 c.c. of light yellow fluid. The 
testicles were of usual size and dark red. Microscopic examination 
disclosed massive extravasation of blood in the septa between the 
lobules and in the interstitial tissue betAveen the primitive seminiferous 
tubules and beneath the tunica albuginea (Pig. 3). 

Case 7. — A negro boy was born on Aug. 31, 1941, at 11 :55 a.m. at the 
estimated ninth month of pregnancy. The mother was a primipara, 
and her Wassermann reaction was positive. The duration of labor was 
four hours. The presentation was vertex and the position R.O.A. The 
delivery was spontaneous. The child cried weakly and remained cyanotic. 
It was placed in an oxygen tent and died at 2 :10 p.m. 

At necropsy (A41-835) the child Avas 45 cm. long, weighed 2,330 Gm., 
had hemorrhage into the right lateral ventricle of the brain from the 
vena terminalis and had bilateral focal pneumonia. The microscopic 
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• +1 « li-sroi* inno-q tj'nleen and TjaucrBas were compatible with 

changes m ae J™ and dark red. Microseopte 

Smination disclosed diHnse areas of extraTasation of blood beneath 



Fig. 3. 


Fig. 4. 


Fig. 3 — Extravasation of blood in the^'^tSticle^ of^a'^wWt^ boy who died 

between the primitive seminiferous tubules of the tesncm ui. 

during delivery (A41-751). albuginea and in the stroma 

Fig. 4. — Extravasation of blood negro boy who died tw’o hours after 

between the primitive seminiferous tubules of a negro ooy tvnu 

birth (A41-835). 



tile tunica albuginea and in the s^cattm^^^ in the 

seminiferous tubules. Blood-forming islands we 
sti'oiiia (Pig. 4). 
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Case S. — A negro boy was born in Oct.. 23, 1941, at 11 :24 a.m. at the 
estimated ninth month of pregnancy. The duration of labor was fifteen 
hours, the presentation vertex, and the position L.O.A. The delivery 
was spontaneous and the child was in good condition at birth. It de- 
veloped a temperature of 102° P. on October 25 and died on October 
27 at 4 A.M. 

At necropsy (A41-1032) the cliild was 50 cm. long, weighed 3,330 Gm. 
and had snppiii’ative leptomeningitis and bilateral focal .pneumonia. 
Both testicles were dark red, and their capsules were smooth. Micro- 
scopic examination of transverse sections of one and of longitudinal 
sections of the other te.stis and epididymis disclosed extravasation of 
blood along the inner surface of the tunica albuginea and in the stroma 
between the primitive seminiferous tubules (Pig. 5). 

COMMENT 

In his study on visceral hemori-hages in stillborn children, Spencer^ 
(1890) observed intratesticular hemorrhage in 15 of 78 male children. 
In 8 cases the presentation was breech or footling, and in one case it 
was vertex, face (?), eonduplieatio corpore, and unknown. The 3 re- 
maining cases were described as being delivered by forceps. 

Simmonds- (1910), in a paper presented before the Biologic Section 
of the Hamburg Medical Society, was tlie finst to emphasize the fre- 
quent occurrence of intratesticular hemorrhage, both in breech pres- 
entation and also in head presentation. He regarded asphyxia as the 
cause of hemorrhage in both instances. In the discussion, Plate ex- 
plained that after the head had jiassed through the birth canal the 
contraction of the vulva forces the blood toward the caudal end of the 
child. Hemorrhage occurs liecause the testicles are situated outside the 
peritoneal cavity, and there is no contrapressure to protect them. 

This explanation of Plate perhaps is correct, first because asjihyxial 
hemorrhages elsewhere are not necessarily accompanied by hemorrhage 
in the testicles, and second because intratesticular hemorrhage may 
occur in cases in which there is no hemorrhage elsewhere. 

SUMMARY 

Attention is called to the frequent occurrence of intratesticular hem- 
orrhage as an injury sustained during birth in cases where the head is 
the presenting part. 
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GESTATION FOUETEEN YEAES AFTER RADIUM 
INDUCED AMENORRHEA- 


j\Iaximilian Rosenberg, M.D., F.A.C.S., and Samuel B. Schenck, M.D., 

F.A.C.S., Brooiclyn, N. Y. 

T he report of this ease is of interest for it presents several problems 
worthy of consideration because of the widespread use of radiation 
for various gjmeeologie conditions. 

The possihilitj’’ of conception occurring following intrauterine radium 
treatment of pelvic pathologic conditions has been accepted and is an 
established fact. HoAvever, in reviewing the literature on this sub,iect, 
one finds that gestation after fourteen years ’ amenorrhea following the 
intrauterine application of radium is a rare occurrence. 

In the treatment of functional female disorders, especially where sub- 
sequent pregnancies are desired, the use of radiation has not yet been 
universally approved. There are nian^'' instances reported of the birth 
of abnormal children folloudng irradiation.'^ It is also noted that thei'e 
is a tendenej'- toward abortion in the first pregnancies following irradia- 
tion, Avhile later pregnancies may terminate in normal offsprings.^ There 
is therefore that danger in temporary radium sterilization, and some 
authorities advocate that permanent rather than temporary sterilization 
be performed. 

Pregnancies have been reported after radium therapy for various 
pathologic conditions, such as cancer of the body of the utexms, of the 
cervix, fibroids,, et cetera. 

I. Kaplan^ reports a ease in which earciiroma of the cervix compli- 
cating pregnancy was given x-ray therapj’- and wms followed by the 
birth of a normal child. 

C. Kpg^ discusses the history of two women Avho conceived after 
restoration of menstruation following intrauterine radiotherapy. Both 
patients aborted. 

P. Burger^ reviews a series of cases collected by Flascamp. In 117 
patients who had been irradiated with roentgen rays, there were 133 
gestations, and among 46 Avomen treated with radium, 54 pregnancies 
occim-ed. He states, that it is Avell knoAvn that infants born after ir- 
radiation which Avas given during pregnancy are frequently deformed, 
the nervous system being particularly involved and defective. In cases 
irradiation Avas* carried out in the progestational period, the 
children born after such treatment are neaidy ahvays normal. HoAvever 
some authors maintain that such babies maA* also be born Avith mal- 
tormations. 

P. IMurphy* revieiA^s over 2S3 pregnancies in women subjected to 
pelvic irradiation AAuth the conclusion that “there is yet no definite indi- 
cation that OAmrian irradiation prior to fertilization has any detrimental 
intiuence tipon the health or development of any subsequent children: 
that, irradiation of pregnant AAmmen is a procedure extremely dangerous 
to the health of the offspring (61.3 per cent being defective) and should 
be undertaken unle.ss the existins: pregnancies are to be terminated 
aitificially prior to the period of A'iability of the child.'’ Of 230 preg- 
nancies occurring in Avomen Avho received preconception pelvic irradia- 
bO aborted (21.7 per cent). Of the 180 children born at term 27 

’Prescntea at a meotlng of the Brooklyn Gynecological Society, December 5, liUl. 
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(15 per cent) presented some disturbances of health or defect in de- 
velopment. 

Ovaries vary greatly in their sensitivity to radium therapy. Most of 
the _ fidl-term deliveries take place ■witliin a three-year period after 
radiation. The less the amount of radiation the more frequent the con- 
ception and possible full-term delivery. The chances for conception are 
least after an 1,800 mg. hours of radiation. 


CASE REPORT 

Patient S. B., white, 47 yeai’s of age, acutely ill and anemic in appear- 
ance, was admitted to the Brooklyn Jewish Hospital on May 22, 1941, 
ivith a histoiy of backaches for six months and amenorrhea for fourteen 
years following radium thei'apjL For the past iveek patient experienced 
severe lower abdominal cramps associated with staining and profuse 
bleeding on the last da}’". This was accompanied by fainting spells. She 
had been married for twenty-seven years, and -was a para ii, gravida iv, 
her youngest child being twenty-three years old. Eighteen years pre- 
viously she was admitted to the Jewish Hospital for an incomplete 
abortion when a curettage was performed. Fourteen years ago she was 
treated at the hospital for peimieious vomiting of pregnancy for several 
days and finally a therapeutic abortion was performed. 

Several months later patient was readmitted to the hospital with a 
history of menorrhagia and metrorrhagia. At this time a dilatation and 
curettage were performed, and radium inserted for 1,200 mg. hours. The 
pathologic I’cport of the curettings was that of interstitial endometritis. 

Physical Examination . — Head and neck were negative; pupils reacted 
to light and aceomniodation ; lungs were negative; heart was enlarged, 
and the sounds were muffled and weak but regular; extremities were 
negative. The findings at the present admission were: On abdominal 
examination a mass was palpable, arising from the pelvis and extending 
halfway to the umbilicus. Pelvic examination revealed profuse vaginal 
bleeding vdth blood clots; good parous pelvic floor; a parous cervix which 
was patulous admitting one finger with which a mass was palpable, sug- 
gestive of a submucous fibroid. The uterus Avas found to be the size of 
a three months’ pregnancy; the fornices Avere negative. A diagnosis of 
submucous fibroid Avas made. 

Lahoraiory Data . — The hemoglobin aa'os 62 per cent; red blood cells, 
3.20 million; Avhite blood cells, 10,000; urinalysis, negative; blood pres- 
sure, 90/60. 

The patient Avas operated upon on May 22, 1941. A midline infra- 
umbilical incision Avas made. The uterus aa^s found to be smooth and 
enlarged to about a three months’ gestation. Both ovaries were found to 
be sclerotic Avith the right one larger than the left. Both tubes Avere 
found to be normal. A supracervical hysterectomy and bilateral sal- 
pingo-oophorectomy Aveve performed in the usual manner, the cervical 
stump being peritonized and hemostasis completed. The abdomen was 
closed in layers Avithout drainage. 

Patient Avas discharged on the nineteenth day due to a slight wound 


infection. 

Pathologic Report.— Gross Examination The specimen was a pear- 
shaped uterus amputated above the cer\dx AAoth attached tribes an 
ovaries. Uterus measured 11 by 7 by 4 cm._ Its external surface Avas 
pink gray, smooth, and glistening. The uterine canal measure 
in length and was occupied by purple red tissue, clotted blood and a 
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glistening red membrane. The myometrium measured 1 to 2 cm. in 
thickness and presented nothing of note. The right Fallopian tube meas- 
ured 7.5 cm. by 0.4 cm. The fibriated extremity and lumen were patent. 
The external surface was pink red, smooth, and glistening. The right 
ovary measured 3.5 by 2 b 3 ^ 1.2 cm. The external surface was pinli 
yellow and gju-ated. In the cut surfaces there was a corpus luteum 
measuring 1.8 cm. in diameter. 

The left Fallopian tube measured 6 bj^' 0.4 cm. and was similar to the 
right. 

The left ovary measured 2.5 bj”- 2 by 0.6 cm. and presented nothing 
of note. 

Microscopic Examination: Attached to the endometrial surface was 
clotted blood in which were seen well-defined chorionic villi lined bj’- 
preserved Langhans and supercilial cells, as well as poorly defined villi 
or ghosts of such structure. Sjaieitial buds were also noted as well as 
islands of decidual cells. In places there was a dense infiltration bj^ 
many poljnnorphonuclear leucocytes. The cellular infiltration was also 
seen extending into the myometrium. The myometrial bundles were 
large and spread apart by edematous interstitial connective tissue. An- 
other fragment consisted of extravasated blood with occasional scattered 
chorionic villi. Two other preparations from the uterus showed similar 
pictures. 

Preparation from the right ovarj'- showed ovarian stroma ■wdth a large 
corpus luteum. The luteum cells were well preserved. The Fallopian 
tubes showed a narrow lumen, the inner surface of which was thrown 
into papillary folds covered by cylindrical cells. The connective tissue 
stallis were delicate. The muscular coat was not remarkable. 

Preparations from the left ovary likewise showed ovarian stroma with 
old and more recent corpora, albicantia. 

Pathologic diagnosis was a gravid uterus "with placental tissue. This 
was, oi course, at variance ^vith our preoperative diagnosis of submucous 
fibroid, and a postoperative diagnosis of incomplete abortion was made. 

CONCLUSION 

Prom the pathologic report of the condition of the ovaries with evi- 
dence of follicular activity and recent corpora lutea, we are to deduce 
that, although no menstruation has occurred, cyclic ovarian function 
existed. "We must, therefore, assume that, due to some change in the 
hormonal balance, the ovaries had regenerated and become susceptible 
once more to the constant stimulation of the pituitaiy gonadotropes. 
After sufficient regeneration of ovarian function, there is produced an 
adequate amount of estrogens and progesterone which in conjunction' 
with the activity of some other organs, influence the regeneration and 
development of the endometrium and uterine activity. This constant 
stimulation produces a suitable endometrium in time, so that nidation of 

Je ovum and gestation maj’’ ensue without the occurrence of any pre- 
vious cjmlic bleeding. 
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OVARIAN TU]\rOR WITH MASCULINIZING SYNDROME 

Robkrt L. Blackjiun, M.D., Los Angklks, Calif. 

T rue masculinizing tumors of the ovary are uncommon and great 
confusion preA'ails concerning tlie pathogenesis, structure, classifica- 
tion,^ and nomenclature of tliese neoplasms. Novak^ classifies those 
ovarian tumors shown to possess endocrine activity as (1) granulosa 
cell carcinoma, (2) thecoma, (3) luteoma, (4) arrhenoblastoina, (5) 
adrenal ovarian tumors, and (6) the so-called struma ovarii or thyroid 
tumor of the OAmry. With the exception of the last two, all are looked 
on as of dysontogenetic origin arising from abnormalities in the early 
stages of gonadogenesis. 

Reis and Saphir- classify true masculinizing tumors as (1) arrheno- 
blastoma, said to arise from misplaced testicular structures located with- 
in or close to the ovary, (2) disgerminoma, believed to arise from early 
gonad cells liefore such cells have been differentiated into either ovarian 
or testicular structure although occasionally disgerminoraas do not pro- 
duce symptoms of masculinization, and (3) hypernephroma, inter- 
renalism or Granutz tumor, believed by many to arise from misplaced 
suprarenal cortical rests Avithin the ovary. Others,® however, believe 
that these tumors arise from lutein cells of the ovary and therefore 
designate them as luteomas. 

The evidence presented herewith seems to indicate that the folloAving 
case falls Avithin this latter category. 

REPORT OF CASE 

Miss B. V., an unmarried girl of Spanish parentage, aged 23 years, 
came under observation on Noal 29, 1938. Except for pneumonia in 
infancy, her past medical history Aims unimportant. I'amilj’- history 
revealed that her mother died of cancer of the stomach at the age of 30, 
and her father died of tuberculosis at the age of 30. Her menses began 
at 14 years and Avere regular until 1935 Avhen amenorrhea occurred for 
one year, folloAved by irregularity. With the onset of amenorrhea there 
Avas a coincidental overgroAvth of hair, at first on the face and chest, 
later covering the back, abdomen, and legs. She gained 30 pounds 
folloAving the beginning of her illness but lost 10 pounds during the 
past six months. During the past fiim months she complained of men- 
orrhagia and metrorrhagia. 

Physical Examination.— The patient Avas a short (61 inches) and 
someAvhat obese young Avoman Aveighing 131 pounds. The obesity in- 
volved the trunk, neck, and face, being much less marked in the ex- 
tremities. The texture of the skin was coarse, and there Avere numerous 
purplish-broAAm striae along the sides of the abdomen, the hips, and 
the breasts. Her voice Avas husky but still feminine. ^ There Avas pro- 
nounced hypertrichosis of the entire body, the hair being heavy, black, 
coarse, and of definite male distribution Avith pudendal excess extend- 
ing above the umbilicus (Fig. 1). Hair had been removed from the face 
by x-ray treatments gNen elscAvhere six months prior to admission to 
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the Clinic. The arms and legs ivere heavily covered as ivere the dorsal 
surfaces of the fingers and toes. The eyes were prominent and the face 
moon shaped. 

Vaginal examination showed marked hypertrophy of the clitoris which 
measured 1 cm. in diameter and cm. in length. There was a purulent 
bloody discharge from the vagina. The cervix was firm and irregular, 
and a small, fatty mass protruded from the external os. The uterus 
was markedly enlarged and measured about 10 by 14 cm. in diameter. 
It was hard, smooth, and movable. The adnexa were not palpable. 



Fig:. 1. Fig. 2. 

Pig. 1. — Prior to removal of tlie ovarian tumor. 

Pig. 2. — One year after removal of the ovarian tumor. 


Roentgen examination of the skull, sella lurcica and long bones showed 
no unusual changes other than a slight amount of dcealeifiealion of the 
dorsum sellae. 

Laboratory Data . — The urine Avas negative except for a few pus cells 
in clumps. The blood count showed 11,500 leucocytes. 4.600.000 erylliro- 
ej-tes, and 71 per cent hemoglobin. The blood 'Wassermann was negative. 
Chemical analysis of the bfood showed 200 mg. of eholestorol, 10.4 mg. 
of calcium, 320 mg. of sodium, and 511 mg. of sodium chlorides imr 100 
c.c. The carbon dioxide content was 56 volume per cent. The dextrose 
tolerance test showed 91 mg. of sugar per 100 e.e. during fasting. 250 
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mg. one-half hour after ingestion of 100 Gm. of dextrose, 246 mg. after 
one hour, and 200 mg. after two hours. 

At operation on Feb. 3, 1939, the uterus was found to be symmetrically- 
enlarged to the approximate size of a three months’ pregnancy, and 
contained a small nodule on the anterior aspect. The right ovary was 
smaller than normal and appeared sclerotic. The left ovary was enlarged 
to the size of 4 to 5 cm. in its widest diameter. The left ovary and 
uterus were removed after careful palpation of both renal and adrenal 
regions had failed to demonstrate any adrenal tumor. 

The postoperative course in general was very stormy. Immediately 
following operation the patient was in a state of surgical shock. Large 
amounts of adrenal-cortin, together ivitli other measures taken to combat 
shock, brought about a notable improvement within forty-eight hours. 
The patient remained in the hospital for three months during which 



Pig. 3. — Photomicrograph (high power) showing section of the ovarian tumor. 
Hematoxylin and eosin stain. Note large polyhedral cells, clear cytoplasm, and dis- 
tinct cellular outlines. 


time she frequently manifested emotional and nervous upsets, such as 
persistent emesis, headaches, and spells of ciying. Furuncles appeared 
frequently in various areas and the surgical ivound was slow in healing. 
After four months, her emotional adjustment and general health were 
near normal. The hirsutism on the chest and back had markedly de- 
creased, the voice was softer but the size of the clitoris had not 
diminished. A year later (Fig. 2) the breasts were larger, the figure 
had become more feminine and the masculine distribution of hair had 
entirely disappeared. The clitoris had decreased in size. 

Pathologic BeportP — The specimen consisted of an ovary and uterus. 
The ovary measured 6.5 cm. in diameter, was semifluetuant in con- 
sistency, and had a bluish green capsule. Approximately two-thirds of 
the ovary was composed of a single ej'st measuring 4 cm. in diameter and 
lined by a smooth graydsh pink surface. It contained turbid, reddish 


*The author is indebted to Dr. Angus Wright and Dr. A. R. Camero for their 
assistance and advice on the pathologic aspects of this case. 
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brown, thin fluid. The adjacent portion of the ovary was composed of a 
firm rim of brownish yellow, cellular tissue, apparently enclosed within 
the capsule of the ovary. The uterus measured 14 by 9 by 9 cm. in 
diameter and had a small fibromatous nodule beneath the serosa. The 
cut surface showed thin, cordlike whoiis of fibrous connective tissue 
■within the myometrium. 

Histologic examination of the ovary showed that the brownish yellow 
tissue described before was grossly made up of large cells containing 
an abundant amount of granular, pink-staining cytoplasm (Fig. 3) 
with large nuclei and conspicuous nucleoli (Pig. 4). These cells -were 
/arranged in irregular strands and many of them contained granular 
brown pigment within their cytoplasm and some of them exceedingly 
large nuclei. A number of large spaces -within the tumor -were lined 
by cells of the type described. Fat stain shouted that the large cells 



stainSi ^-TrPIiototnicrograph (low power) showing section of the ovarian tumor 
ovtoDlno "'*W,^®*Tiatoxylln and eosin. Note the large, polyhedral cells, abundant 
• 1 asm with large nuclei and conspicuous nucleoli. 

containe(i a few fine granules of fat-staining material in addition to 
rovTi pigment which did not stain. Ponceau-Fuchsin stain showed 
at these cells gave the reaction of virilism as noted in certain cortical 
adrenal tumors. 

DISCUSSION 

Kermauner believes that such tumors arise from lutein cells of the 
ovary. Masson* points out that the luteoma may be recognized by a 
retmulum network similar to that seen in the corpus luteum and that, 
sucli reticulum cannot be found in tumors which arise from the supra- 
ODal cortex, but Saphir*^ counters -with the statement that there are 
ypernephromas in which reticulum is demonstrable. Novak® expresses 
oubt that the mature functioning lutein cells could be the source of 
umor growth. He believes that certain granulosa cell cancers can 
■ ubit a lutein-cell transformation of the constituent cells to such an 
cut that the tumor might be converted into a lutein-cell tumor. He 
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and Plate' liave individually seen such histologic transfonnations in 
parts of tumors A\diich were clearly of the granulosa-ecll variety. 
Schiller® comcidcs with Novak and is convinced that, Avith a very few 
possible exceptions, such tumors arc of the adrenal rather than the 
lutein character. On the other hand, Reis and Saphir are convinced that, 
anatomically, it is not possible to ditfercntiate between lutein cell 
hlastoma and hypernephroma but that both types of tumor may coexist 
or develop in the ovary. I-Iochloff® called his tumor a h.vpernephroma 
of the OA’'ary but Kermauner believed that the tumor might equally hai^e 
been called a lutein cell blastoma. 

When Rottino and iMeOrath’” submitted slides of their case to A^arious 
physicians, E. NoA^alc, R, Meyer, W. Schiller, and D. S.Aunmers expre.ssed 
the opinion that the groAvtli arose from an adrenal rest. Vines and 
Broster,“ hoAvever, fell that- the gi’OAvth Avas not of adrenal origin and 
suggested luteinic origin instead. Saphir, aa’Iio also studied a slide, be- 
lieA'ed that it Avas a true tumor-luteoma or hypernephroid and different 
from his ease. Rottino and McGrath concluded that, aside from size, 
the5’' could see no difference betAA'cen their case and that of Saphir ’s. 

Norris’- is convinced that positiA'c identification of these tumors can- 
not be made until the hormone is isolated and its physiologic actiAuty 
demonstrated. He recommends that hormonal studios be made before 
and after operation to help cstabli.sh the nature of the disturbance. 
Schiller points out, hoAvcver, that the ovaries develop substances of 
Aurilizing otfect and that testicles produce folliculin. What holds for 
the physiologic tissue may be found in even greater degree in tumors 
dcA’^eloping from it. For that reason, he thinks it is not safe to proA'e 
the origin of Aurilizing or masculinizing tumors by their production of 
suhstances of sex influencing capacity. He believes that, for the time 
being, it is much safer to rely on morphologic criteria exclusively for 
the classification of such tumors. 


SUMMARY 

The ease presented here may be regarded as an instance of the condi- 
tion under discussion, for clinical masculinity deAmloped in a patient aa'Iao 
previously had been completely feminine. Furthermore, the removal of 
the left ovary Avas folloAved by a reversal of symptoms Aidth re-establish- 
ment of female habitus. The yelloAvish-broAvn tumor of the left ovary 
Avas composed histologically of large, clear, fat-containing cells Avith large 
nuclei arranged in irregular strands. The resemblance of these cells to 
corpus luteum cells Avas most conspicuous, and it seems logical that this 
tumor and the clinical picture can best be explained as a result of tumor 
development Avith a perversion of secretion of the lutein cells. 
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A FRATERNAL TWIN PREGNANCY 

Observations on the Maternal Ovaries and on the Twins in Utero 

H.A.ROLD Cummins, Ph.D., New Orleans, La. 

(From the Department of Anatomy, Tulane University) 

T hat twins of the fraternal variety originate in the fertilization of 
two ova is unquestioned, but whether these ova are liberated both 
from one ovary, or from two follicles or one, obviously can be determined 
only in exceptional instances. The infrequency of twins^’ - is an initial 
handicap in the collection of such data. The difficulties are increased by 
the extreme rarity of opportunities to combine in the one case all the 
observations which are necessary for full interpretation, including the 
ovaries in the twin gravid woman, the twins and their membranes. In 
the instance here reported, it can be stated definitely that the twins are 
fraternal, for they are opposite sexed and dichorionic. The corpora 
lutea furnish evidence of their origin fi’om ova liberated from separate 
follicles of the same ovary. Significantly, the corpora are so closely 
approximated that on superficial examination of the ovary they would 
have appeared as one mass. 


DESCRIPTION 

No history of the case is available, the specimen having been recovered 
without an identification mark among materials which had been long 
in storage in a hospital laboratory. The specimen comprises the uteras 
<md adnexa, with a twin pregnancy advanced to about the beginning 
of the eighth lunar month. 

The anterior wall of the body of the uterus had been slit lengthwise 
over a distance of some 15 cm., evidently only to admit the preservative 
or for a casual inspection of the interior. The uterine contents had 
not been disturbed except for incision of the membranes at this opening. 
The original slit being of too narrow a gape for the desired preliminary 
examinations, the exposure was . increased by excising strips laterally 
mid toward the extremities of the uterus, but with care to preserve the 
ni'iginal relations of the membranes and fetuses. The drawing repro- 
duced in Fig. 1, based mainly on photographs of the specimen made at 
this point, leaves little for description. 

_ The total length of the fundus and corpus uteri is 25 cm. The max- 
imum transverse diameter is 20 cm., Avhile the maximum anteroposterior 
dimension is about 15 cm. These measurements obviously fall short of 
I’epresenting the size of the uterus before the release of amniotic fluid. 
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There is a single oval placenta, measuring 13 by 18 cm., the greater 
dimension being aligned with the long axis of the uterus. It lies on the 
posterior wall, and is centered slight^ to the left of the midline. The 
umbilical coids are attached in the central area of the placenta, the cord 
insertion of the male fetus being 6 cm. directlj^ superior to that of the 
Jmale. Each fetus is enveloped by its separate amnion and chorion. 
The septum between the amniotic cavities is readily split into four 
layers; amnion, chorion, chorion, amnion. 



Fig. 1. — The uterus, opened anteriorly, showing the two fetuses (tlie male lying 
superiorly and more fully exposed) with their membranes. The placenta, attached 
to the posterior wall, is entirely covered. 



Pig. 2. — Tracing from a section of the right ovary, showing the close approximation 

of the two corpora lutea. 

The crown-rump length of the male fetus is 21 cm., that of the fe- 
male, 20 cm. The measurements point to a menstrual age of six lunar 
months, but the external differentiation of the fetuses (especially in hair 
development, disjunction of eyelids, growth of lashes, and length of 
nails) indicates that they are in or very near the eighth lunar month. 
The fact that they are twins may account for the failure to attain body 
sizes equal to the average of fetuses, in single pregnancies, which present 
equivalent advance in differentiation. 
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After examination, both ovaries were cut serially in celloidin, sections 
at close intervals being then selected and stained with hematoxylin and 
eosin for permanent mounting. The sections revealed no evidence of a 
corpus luteum in the left ovary, while the right one presented the “twin” 
corpora shown in Fig. 2. In maximum breadth and length this right 
ovary measured 30 by 42 mm., with a maximum thickness of about 10 
mm. 1711011 its surface was inspected no evidence of the corpora was 
detectable, perhaps because of their depth as well as fading due to pro- 
longed preservation. It is clear from the relationship of the two cor- 
pora that the follicles likewise must have been closely appressed, per- 
haps in a relation so intimate at the time of rupture as to produce a 
single massive elevation. 

DISCUSSION 

The occurrence of two types of twins is generally accepted: “identi- 
cal,” of single-ovum origin; and “fraternal,” arising as in the present 
instance from two ova. Various suggestions have been advanced'*- * in 
regard to the possible existence of a third type, produced bj" separate 
fertilizations of an ovum and polar body or by bispermj' in a binucleate 
ovum, as well as classes of “identical” twins differing in embryogenesis. 
The twins under consideration are definitely not “identical,” being 
unlike-sexed. 

We may proceed to the ovarian evidences which call for attention in 
the interpretation of twin cases, considering first the number of corpora 
lutea. Two corpora may be frankly evident, as in the ease reported 
hy Essen-Moller,® who, in performing supravaginal amputation of the 
uterus in earlj'^ pregnancj'-, noted a large corpus luteum in each ovary ; 
when the uterus was later opened, it Avas found to contain two embryos, 
their separate chorions being in keeping with the conclusion of biovular 
origin. In the work of Allen,® on recovery of human ova from the 
uterine tubes, there is reported an example of double ovulation offer- 
lug an exact parallel. An ovum was recovered from each tube, and a 
corpus luteum' was present in each ovary ; the ova thus maj'' be regarded 
as haying been the potential source of fraternal twins, both ovaries 
participating as in Essen-Mbller’s case. Other cases are on record, both 
tor double ovulations and actual twin pregnancies, in vAdiich only one 
ovary is concerned. 

Stein- voices a caution respecting instances in Avhich apparently only 
one corpus luteum is present, pointing out that a second inconspicuous 
corpus may be overlooked. His remark doubtless applies particularly 
to the inspection of ovaries at operation. Its aptness Is borne out liy the 
nudiugs in the ovaiy here described. Stein’s warning should be ex- 
ciided to cases where tvAm coi’pora are observed, since a third one might 
^^^^^°ticed in the same manner. 

The factor of embryonic mortality® is of sufficient importance to call 
or attention in deductions based upon the number of corpoi-a lutea. In 
j.‘»s ease, for example, it might be postulated that the twins originated 
loin two ova developed in one follicle, and that if the ovum released 
pf^^or were fertilized the embryo had died and was absorbed. 
^^^^^^'P^'of^ition does not call for serious consideration in the 
in ’^'ioAV of the fact that a careful search of the sections 
loth ovaries did not disclose a single follicle containing more than one 
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oocyte (polyovular follicles being chai’aeteristically fairlj' numerous 
when they occur at all) . 

With assurance tliat a single corpus luteum is present, the associated 
twins may be of either the “identical” or fraternal variety. Wieman 
and Weiehert® report on a specimen obtained at autopsy, the uterus con- 
taining same-sexed dichorionie twins and the ovaries presenting but one 
corpus luteum. The authors conclude that a bi-ovular follicle had pro- 
duced the ova, giving rise to these twins. The occurrence of such fol- 
licles in tlie human ovaiy is ivell established.’® Tlie question then arises 
as to whether it is justified to relate the individuals, in cases of fraternal 
twins such as the one here reported, to sejiarate follicles corresponding 
to the tM'o corpora lutea. In the present case the conclusion seems to 
be reasonably sound; as pointed out, neither ovary contains poh''0'\’ular 
follicles. 

SmiMARY 

The intrauterine relations of a pair of fraternal twins (male-female; 
dichorionie) near or in the eighth lunar month are described. The ma- 
ternal ovaries, prepared histologically, .show that the twins arose from 
ova in separate follicles of the right ovary, as indicated by the presence 
in it of two corpora lutea and the absence of a corpus in the left ovary. 
Since the tivo corpora lutea are very closely approximated it is quite 
probable that surface inspection of the ovary would have failed to dis- 
close the double nature of the ma.ss. Inspection of the ovarian surface 
at laparotomy is the only feasible observation in some twin cases, and 
the present finding points a -warning against assuming that the full 
number of corpora lutea is invariably noted by this means. 
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Schnedorf, J. G., and Orr, Thomas G.: Five Tumors of the Found Ligament of the 
Uterus— One a CapUlary Hemiangioma, Surgery 10: 642, 1941. 

To the heretofore reported approximately 200 cases of round ligament tumors, 
the authors add five new observations. They were an endometrioma, a fibroma, two 
cystic tumors (a congenital multiloeular cyst and a cj-stic hygroma), and a 
capillary hemangioma with areas suggestive of benign angioendotlielioma. The 
latter condition seemingly has never before been recorded in literature. The 
two cystic tumors were associated with indirect inguinal hernias. 

The most common type of round ligament tumors are fibromas, followed by 

endotheliomas in regard to fi’equency. 

Hugo Eiirenfest. 



BILATERAL DERMOID CYSTS COMPLICATING PREGNANCY^:= 


Francis B. Doyle, M.D., P.A.C.S., and Benjamin Daversa, M.D., B.S., 

Brooklyn, N. Y. 


T his case is presented not only for its scientific interest, Init also 
liecaiise of the multiplicity of complications in a patient twelve 
iveeks’ pregnant. 


H. K., white, 33 years of age, gravida vi, para i, was admitted to 
St. Mary’s Hospital, Brooklyn, N. Y"., April 1, 1941, complaining of pain 
in the left lower abdomen and of vaginal bleeding. 

The last menstrual period began Dee. 24, 1940. It was normal in 
character and lasted the usual three daj’^s. The patient was well until 
Jan. 22, 1941, on which date she began to have spotty vaginal bleeding. 
This spotting was present daily until Feb. 20, 1941. She was then free 
of bleeding for about one month, but from March 17, 1941, up to the 
time of admission to the hospital there was daily recurrence of the 
spotting. 


.One week prior to entrance into the hospital the patient was seized 
with severe, eramplike pain in the left lower quadrant of the abdomen, 
mid she felt as if she were going to faint. Although the pain diminished 
in severity, a residual soreness continued in the left lower abdomen. 

Abdominal examination revealed extreme tenderness, with some tense- 
ness, in the left lower quadrant. A tender mass could be palpated about 
two and one-half fingerbreadths above the symphysis. 

Yaginal examination disclosed a soft uterus which was approximately 
fiiree times normal size, 'with an extremely tender mass filling the pos- 
terior cul-de-sac. A larger, cystic mass was palpated in the left lower 
quadrant which was movable and tender. 


A provisional diagnosis of an unruptured ectopic pregnancy with a 
eit ovarian cyst was made and laparotomy advised. The blood count 
showed 4,150,000 red blood cells, 85 per cent hemoglobin, neutrophilcs 
per cent, and lymphocytes 38 per cent. The urine was negative, 
laparotomy on April 4, 1941, revealed the folloudng : (1) Right dermoid 
ajst the size of a large orange, filling the posterior cul-de-sac. (2) Left 
leimoid cyst the size of a grapefruit, with a twisted pedicle, rising 
Od' a P^kfis and situated in the left lower quadrant of the abdomen. 

' A ^^kauterine gestation of three months’ duration. 

.^^^^Meral total oophorectomy was easily peiTormed under basal 
'^a^kn anesthesia, supplemented by niti’ous oxide, oxv^gen, and ether. 

postoperative care included: (1) Morphine sulfate, gr. ever.A- 
7 10 days. (2) Progesterone, 5 mg., t.i.d., from April 4 In 

I’oji (three daj^s). Progesterone, 5 mg., b.i.d., from April ” to 1-. 
(five days). Progesterone, 5 mg., u.i.d., from April 12 to 16, 1941 


(four da vs) 
(one month) 
The 


(3) Progesterone, 5 mg., once a week until jMay J, 

(4) Wheat germ oil, 2 dr., t.i.d., from April 12 to 16, 1941. 


iiini.mj-^^astoperative course was entirel.v uneventful and there v as no 
— -ii_'ty- The patient was discharged fr 


rom the hospital lilay 16, 1941. 


*Ure5entO(i 


a meeting of tlie BrooUl>-n Gynecological 


Society. 


Decomlior 
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Pollow-tip visits in the clinic revealed that pregnancy Avas progressing 
satisfactorily. The patient Avas delivered of a full-term living female 
child, Sept. 27, 1941, by Ioav prophylactic forceps, 176 days after opera- 
tion. Lactation of the neAA'born Avas normal. 

Pathologic Report. — The specimen consisted of tA\'o cysts, one about 
the size of an orange; the other, someAvhat elongated, Avas larger, about 
the size of a grapefruit. Both cyst caAoties Avere surrounded by a thick- 
ened, almost transparent capsule. They Avere filled Avith a large amount 
of yelloAvish, caseous, cheeselike material in AAliich Avere found numerous 
clumps of thickened, broAvn to yolloAvish, hair. Both cysts resembled 
dermoid cysts in type. 

Microscopic sections shoAved a fibrous cyst Avail A\4iich, in some place.s, 
AA’-as outlined Avith several layers of euboidal epithelium. There Avere a 
fcAv remnants of atrophic sebaceous glands present. Both cysts Avere 
similar in structure. 

DT.SCU.SSION 

Dermoid cysts account for 10 per cent of the cystic neopla.sms of the 
oA’’ary (Novak^), 25 per cent being bilateral. Dennoids are benign 
cystic ovarian tiunors ebaracterized by a predominance of ectodermal 
elements containing sebaceous material, hair and other forms of ecto- 
derm and occasionally some mesodermal elements. 

Bilateral ovarian dei’moids complicating pregnancy, in AA'hich bilateral 
ovariotomy is performed, are of especial interest because of their rare 
incidence. The available literature reA^eals only 46 reported cases. An- 
drcAA^s and Nicholls,- in an exhaustiAm reAUCAv of the literature, found 43 
cases and report a case of their oAim. King® and South AA’-ard, Jr.,^ have 
each reported one case. Thirteen patients, not including the case re- 
ported herein, Avere operated upon AAuthin the third month of pregnancy. 
The successful conclusion of pregnancy in 11 of these (tAim haAung 
aborted) initiates an interesting endocrinologic discussion. 

Experimental evidence, as sIioaati by the literature, reveals the belief 
that the placenta completely assumes the hormonal functions of the 
ovary. Not only has progestin been found in the placenta, but estrogen 
fractions have also been recovered. Smith and Smith® and their eo- 
Avorkers have presented exhaustive studies of hormone assays in both 
the normal and abnormal types of pregnancies, including the toxemias. 
These hormonal reports evaluate in detail the total amounts of chorionic- 
gonadotropin, estrogen and progestin excreted daily during pregnancy. 
It is interesting to note at this point the tremendous advantage that the 
combination of research Avorker and clinician has over the purely scien- 
tific or clinical investigator, because he has at hand the statistical find- 
ings to support his clinical observations. 

Seegar and Delfs,® in a study of pregnanediol excretion folloAving 
bilateral oophorectomy in early pregnancy, report cases ''in which the 
corpus luteum of pregnancy Avas removed on the one hundred and 
tAventieth and fifty-fourth days, respectively, and pregnanediol excretion 
subsequently remained Avithin normal limits. These cases seem to lend 
additional support to the theory of a placental origin for progesterone 
during pregnanev. HoAvever, in both cases functional ovarian tissue 
remained.” They also report a case of their own in Aidiich pregnancy 
continued normally after removal of all ovarian tissue on the fifty-sixtli 
day of gestation. Serum gonadotropin and pregnanediol assays unre 
done in this particular case. The former Avas found to be AVithin normal 
limits as compared to normal pregnancy. The pregnanediol assays, Jioav- 
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ever, were lower than normal, varying from 3.5 mg. per twenty-four 
hours in early gestation, to 20 mg. at the ninth month, instead of from 
5 to 100 mg. 

Supported further h}'' the successful conclusion of pregnancy in the 
11 reported cases (12 including our own) in which bilateral oophorec- 
tomy was performed vdthin the third month, it is our contention that 
the placenta, once it has been well established, plays the all important 
role of custodian of gestation, superseding the corpus luteum. The exact 
period at which this transfer takes place has not as yet been definitely 
established. Jones and WeiF report that progestin production begins 
to take place about the sixtieth day of pregnancy. It is safe to assume 
that total transfer of function wdth complete safety to the fetus is 
assured at least by the ninetieth day following conception. With this 
in mind, the value of progestin therapy in our ease is problematic. 
However, used as a complement to the already existing hormones, pro- 
gestin probably acted as a sedative to the uterus. The important role of 
progestin in lessening uterine sensitivity and contractility has already 
hep established by Lubin, Reynolds and Clarke® in post-partum after- 
pains and by numerous others in threatened abortion. It probably also 
bridges the gap of diminished hormonal production following tiie trauma 
of an operative procedure. The synergistic action of estrogen and 
progestin, as brought out by Smith and Smith in 1940, would have 
warranted a trial of therapy. That is to say, that the therapeutic 
action of progestin would have been enhanced by the simultaneous use 
of estrogenic hormone. 

CONCLUSIONS 


1. Another instance of pregnancj'’ complicated by bilateral deriiioid 
opt, followed by bilateral oophorectomy, has been added to the 46 eases 
already reported in the literature. 

2. An attempt has been made to enhance the established belief and 
advance it to the stage of factual conclusion that the placenta takes 
over the complete role of the ovary at about the third month of gestation. 
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FIBROMA OP THE OVARY ASSOCIATED WITH ASCITES 
AND HYDROTHORAX (MEIGS’ SYNDROME )«= 

Morris Glass, M.D., F.A.C.S., and Joseph Goldsmith, Jr., M.D., 

Brooklyn, N. Y. 

(From the Departments of Ohstefries and Gynecology and Pathology, Long Island 
College of Medicine, Kings County Hospital) 

I N 1937, Meigs and Cass^ called attention to the clinical entity of fibroma 
of the ovary accompanied hj"^ a serons transudate in the abdominal 
and in one or both pleural cavities. Thej*^ reviewed the seven cases that 
had been reported in the past twentj'-five years and shortly thereafter 
added eight others." They were not the fii’st to record this sjmdrome, 
since Owen^ and Hoon,'^ in 1923, described the association of an ovailan 
fibi’oma with hjMrothorax and ascites. IMeigs and Cass,^ however, em- 
phasized that such eases' could be cured bj’^ removing the ovarian tumor 
in spite of the grave appearance of the patient. 

Ovarian fibromas comprise 1 to 4 per cent of all ovarian tumors. A 
fair average would appear to be 2 per cent.® Ascites alone is a frequent 
finding in such tumors. Only IS cases have been reported in the litera- 
ture of ascites and hydrothorax occurring with these neoplasms, in which 
the fluid disappeared spontaneously following removal of the mass. It 
is fair to presuppose that many more cases have undoubtedly occurred 
but have not been reported. 

In the recorded eases of Meigs’ syndrome, the patients’ ages varied 
from thirty-one to sixty-four, though the majority ivere at or near the 
menopause. As a nile, the chief complaint was dyspnea or a dragging 
sensation in the lower abdomen with the Imowledge of a mass in that 
region for varjdng periods of time. In one case, the mass was knovm 
to have existed for eight years. Occa.sionally, abdominal paracentesis 
Avas necessary before the tumor could be felt. Cachexia Avas common, 
due to rapid dehydration. The eori’ect diagnosis Avas usually difheult to 
make, since the condition closely resembles pehac malignancy. 

There AAmre tAvo deaths in the 18 reported cases. The actual cause 
of death Avas difficult to determine. One patient Avas never operated 
upon, Avhile in the other, the fibroma Avas complicated by pregnancy Avith 
eclampsia. In both instances, it Avas apparent that delajdng the opera- 
tion contributed to a more rapid demise. 

Bomze and Kirschbaum® pointed out that many of these patients were 
hospitalized for symptoms suggestNe of heart failure. In addition, 
several had electrocardiographic findings substantiating the diagnosis of 
heart disease. These men suggested that the fluid might be caused Ip'' 
the added strain upon the heart due to pressure by the heavy tumoyn 
one Avho is just Avithin the bounds of compensation ; or it might be due 
to an interference in the peNie and loAAmr abdominal circulations. Sig- 
nificantly, the fluid rapidly re-accumulates foUoAving thoracentesis or 
paracentesis but spontaneously disappears folloAAdng surgical removal ot 
the tumor. In one ease, 5 thoracenteses Avere done in four AA^eeks Antn a 

♦Read at a meeting- of the Brooklyn Gjmecological Society, December u. 1941. 
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total of 8,900 c.c. of fluid removed.” Tlie decompensation theory does 
not adecpiately explain the presence of the transudate, yet, we have no 
better one to offer. 

The fluid has been found sterile despite many attempts to isolate or- 
ganisms by cultural or animal inoculation methods. i\Ialignant cells have 
never been demonstrated. The physical and chemical characteristics 
are those of a transudate. Blood studies, especially serum proteins, are 
Avithin normal limits. 

The fluid is more frequently found in the right pleural cavity though 
it has been noted in the left pleural sac on several occasions and in one 
case was bilateral. The location of the fluid bears no relationship to tlie 
position of tlie tumor although tlie right ovary is most frequently in- 
volved. In 3 cases, both ovaries were the seat of fibromas. 



I'lg. I. On admission, x-ray revealed a pleural effusion on the right side extending 
to the sixth rib in the axillary line. 

Pathologic examination of the neoplasm revealed it to be an encapsu- 
lated cellular fibroma. Areas of cystic degeneration and necrosis are 
coninion. Following rcmoA-al of the tumor, recurrences have not been 
Imported though cases have been follov.-ed for as long as tAventv-seven 
years. 

Such a case was recentlj’ observed at the Kings County Hospital and 
•s being reported because it represents this syndrome occurring in the 
oldest patient on record. 

CASE REPORT 

^Irs. A. i\r., a 73-year-old, white woman, was admitted to the ^ledical 
• eiviee of the Long Island (College Division of the Kings County IIos- 
h'tal on l\Iarcli 4, 1941. For tlie pa.st three months she had complained 
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Of ^ortiiess of breath and swelling of the abdomen. Her troubles started 

^n(f ® experienced increasing dyspnea on exertion 

and noted that her abdomen Avas becoming larger. Two years ao-o slip 
lad been hospitalized for “an episode of decompensation” similar in 
all respects to her present difficulties. The menopause had occurred 
at the age of 48, and there had been no bleeding or discharge since. 

On admission, the temperature was 99.8° F., pulse 75, respirations 20, 
and blood jn'cssure 158/85. She was dyspneie, orthopneic, and markedly 
cyanotic. 1 hysieal examination revealed the following significant find- 
dullness over the entire right upper chest down to the third rib 
with flatness Irom this level to the base, anteriorly and posteriorly. No 



Pig. 2. — ^X-ray taken before operation and after thoracentesis showed fluid in the 
right side extending to the seventh rib in the axillary line. 


breath sounds were audible over the right chest though the left side was 
clear. A soft systolic murmur was heard at the apex and the heart was 
slightly enlarged to the left. The abdomen was markedly distended, the 
percussion note flat, and a fluid wave with shifting dullness was present. 
Both feet, ankles, and legs up to the knees were markedly edematous. 

The urine was negative. The ivhite cells numbered 18,500 ivith 68 
per cent polymorphonuclear leucocytes. The red cells numbered 5.25 
million and the hemoglobin was 78 per cent. The blood urea was 27 mg. 
per cent and the blood Wassennann Avas negative. The electrocardio- 
gram Avas reported as shoAving extenshm myocardial fibrosis. Roentgeno- 
gi*am of the chest (Fig. 1) revealed a pleural effusion on the right 
extending to the sixth rib in the axillary line AAdth elongation and calci- 
fication of the aorta and preiAonderance of the left ventricular contour 
of the heart. 
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The medical slafi: vas of the opinion that tlic patient was suffering 
from decompensation due 1o hyperlensive cardiovascular disease. She 
vas given mercurial diuretics and digitalized. Moderate diuresis was 
c.staldished, and by j\larch S, tlie peripheral edema had almost completely 
disappeared. The al)dominal fluid decreased sufficiently to permit the 
palpation of a. large ma.ss. Some fluid was removed from the chest for 
diagnostic purposes and revealed many red cells though no l>nuphocytes 
or malignant cells were seen. A gynecologic consultant, on i\Iarch 25, 
described the ma.ss as being eight inches in diameter, fiiau in consistency, 
freely movable, .slightly nodular, insensitive and originating from the 
pelvis. Its u])])er limit, extended .slightly above the umbilieus. The 



Fi’C. 3.— On the .si.xUi day postoi)oraUvely there was no Ouid in the ripht pleural sae. 

pelvic examination disclosed a. senile vaginitis with the cervix flush with 
the vaginal vault,. The uterus could not be outlined. The abdominal 
111 ass Was found to lie in the right fornix. At. this time, the white cells 
had fallen to 12,200 with 82 per cent polymorphonuclear leucocytes; the 
1‘ecl cells numbered 4.8 million and the hemoglobin was 91 per cent. The 
sedimentation time was over eighty minutes. A second roentgenogram of 
the chest (Fig. 2) showed a slight decrease in the pleural effusion on the 
right side. 

On March 28, 1941, the patient was taken to the operating room and 
under 1 per cent procaine anesthesia the abdomen Avas opened through 
a six-inch suprapubic midline incision. The peritoneal cavity contained 
about 400 c.e. of sti’aAA^-colored fluid. The uterus AA^as small, posterior 
and lying in front of it, and extending upAvards to a point 6 cm. above 
the umbilicus Avas a large, globular, gray-Avhite, firm tumor of the right 
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Fig. 4.— View of tumor. External surface was nodular, gray white in color, and the 
capsule was intact with many dilated veins coursing through it. 







t'.. 'I'f* 


.R 



Fig. 5. The cut surface of the tumor was gray white in color with a moderate-sized 

area of interstitial hemorrhage. 
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ovary. The flxiicl was aspiralccl, the neoplasm removed, and tlie abdomen 
closed with Ihrough-and-thi-ough black silk sulnres. 

The postoixerative read ion was slight ; the temperature rose to 100.4° 
F. and the pulse to 110 tor the first two days. Gradually, these fell to 
normal and after forty-eight hour.s remained normal. On the sixth post- 
operative day, x-ray of the chest (Fig. 3) revealed that the fluid had 
entirely disapjxeared. On the tenth postoperative daj', the patient was 
allowed out of bed. and on Ajxril 9, 1941, she was discharged in excellent 
condition. Since then, she has been .seen on several occasions and has 
had no complaints. Neither the ascites nor the hydrothorax have 
recurred. 



Fig:. 0. Mlcioscojilcally, tlie neopla.sm was compriseil of broad sheets of spindle or 

oval flbroblasts. 


Pathologic Report . — The sjiecimeii consisted of a large, oval mass 
measuring 18 by 16 by 10 cm. (Fig. 4). The surface was smooth, 
glistening, gray white in color with many small veins and venules cours- 
ing through its capsule. On section (Fig. 5) the tumor was made up of 
white whorls of fibrous tissue containing a large area of interstitial 
hemorrhage. 

Microscopically, sections from various portions of the tumor revealed 
the same architecture and consisted of bundles of fibroblasts whose 
component cell was either oval or spindle in shape, contained moderate 
^^ppMsm and an oval or spindle-shaped nucleus that took a deep stain 
(Fig. 6). In some areas, edema, was prominent, producing a myxoma- 
tous-like appearance. Special stains failed to reveal the presence of fat. 

Diagnosis: Fibroma of the right ovary with focal areas of hemor- 
I'hage and edema. 

COMMENT 

Despite suggestive signs and symptoms of cardiac disease and electro- 
cardiographic evidence of myocai'dial fibrosis, this patient has been cured 
by the removal of the ovarian neoplasm. Postoperatively, the dyspnea, 
cyanosis; edema and fluid in both the pleural and abdominal cavities 
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entirely disappeared and have not recurred although she is actively 
engaged in housework and takes no medication. 

The differential diagnosis must include pelvic malignancy with pleural 
and peritoneal mctastases, tuberculosis, and cardiac failure. Here, only 
a tuberculous infection was ' easily excluded. Had operation been de- 
layed, the result might have been fatal. Instead a cure was obtained. 
Consequently, it behooves the clinician to exercise extreme caution in 
offering a prognosis in those cases where a pelvic mass is associated 
with ascites and hydrothoi-ax. 


SUMMARY 

1. A discussion of IS previously reported cases of Meigs’ syndrome is 
given. 

2. Another ease is reported in a woman of seventy-three j^ears, the 
oldest of any of the reported cases. 

3. The importance of establi.shing a diagnosis followed by surgical 
removal of the tumor is emphasized. 
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AN EVALUATION OF A PARTICULAR MODE OF THERAPV 
OP TRICHOMONAS VAGINALIS 


C. A. Elden, M.D., Rochester, N. Y. 

fFro?>i the Departvient of Obstetrics and Gynecology, The University of Rochester 

School of Medicine and Dentistry) 


T he purpose of this communication is first to correlate the hydrogen 
ion concentration of the vagina with the presence or absence of 
Trichomoiuts vaginalis, and, second, to evaluate the results of a particu- 
lar mode of therapy. 


Hesseltine’s^ communication brings the subject in many of its aspects 
to date. The pathology has been presented by Kessel and Gafford.^ 
They biopsied the vaginal mucosa, including the petechial spots, and 
showed that the necrotic areas, only, harbor the flagellate. These woik- 
ers have also shown the absence of the laetobacillus in trichomonas. 
Trussell and Plass® have infected Avomen Avith pure cultures of tricho- 
monas vaginalis. The Avork of Peo and collaborators® demonstrated that 
the Trichomonas (hominis) intestinalis is not a source of the infection. 
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They also have shown tliat the infection can be transplanted from fresh 
smears taken from the vagina, whereas pure cultures of Trichomonas 
vaginalis rarely infccl.. 

From the data herein presented one must assume that acidity plays 
a definite part in tliis disease. The pH of the vagina was determined 
by means of the Beckman glass electrode ■which was inserted through a 
speculum, thus making direct contact with the vaginal wall. This 
method gave very accui’ate readings, h’or practical purposes tlie re- 
sults using nitrazine indicator paper correlated well with the Beckman 
potentiometer readings. Tlierefore, in 50 per cent of the cases the 
nitrazine indicator method was used. 

During this study, 145 pH determinations were made and the presence 
or absence of the flagellate noted. These are tabulated in Table I which 
shows that the trichomonas could be demonstrated in 13 out of 93 cases 
(20 per cent) at a pH of 5.5 or below, whereas above a pH of 6 their 
presence was demonsti-atcd in 37 out of 52 cases (60 per cent). As 
shown, the tlagellates are occasionally found at a pH below 5.5 and can 
be absent above a pH of G even though previously present in a patient 
with a pH of 6 before treatment. Trussell and Plass'' observed that the 
trichomonas was l)etter cultured above a pH of 5.5. 


Tabi-k I 


PII 

POSITIVK 

NEGATIVE 

8 

0 

0 

7.5 

5 

1 

7 

7 

7 

G.5 

8 

2 

G 

17 

5 

5.5 

4 

IG 

5 

4 

IG 

4.5 

5 

44 

4 

0 

4 


The treatment consisted of a douche containing one teaspoonful of 
lactic acid per cpiart of water. This gave a solution with a pH around 
3.2. Following the douche, a compressed tablet containing 3.5 Gm. of 
B-lactose and enough citric acid and sodium bicarbonate to produce 
about 300 c.c. of CO= was inserted into the vagina. The gas produced 
served to spread the lactose throughout the vagina. It was necessary 
for the patient to wear a perineal pad, since the gradual solution of the 
lactose caused considerable drainage. It is believed that the lactose is 
utilized by bacteria to form more lactic acid, hence continuously keeping 
the vagina at a low pH. In twelve hours another douche was taken 
followed by the insertion of another tablet. This procedure was followed 
for twelve days ; the patient was instructed to take no douche for two 
days before her visit. A few patients complained that the disehai-ge from 
die tablet caused irritation and a burning sensation. 
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A total of 35 patients were followed four montlis to one year at bi- 
monthly periods during the active stage, then montlily thereafter for 
three montlis. Fifteen of the patients were cured after two weeks’ 
treatment, 4 after four weeks, 2 in six weeks, 3 in eight weeks, 1 in tliree 
month.?, 1 in four montlis, 3 in five months, and 1 in eleven montlis. 
There were four failures. Twelve patients had recurrences after ap- 
parent cure. In this series of eases there were 3 post-partum patients, 
1 in early and 1 in late pregnancy,. 2 having had recent abortions, 3 with 
chronic salpingitis, 3 harboring organisms following intercourse, 1 in 
the menopause, and 1 with chronic cervicitis. Most of the two-week 
cures were uncomplicated cases. In following these patients several 
reasons for failure to respond to treatment were noted and when cor- 
rected by the patient a cure usually followed. One of the reasons for 
unresponsiveness to treatment ivas a failure to insert the tablet well up 
into the vagina. Another was a lack of persistence in treatment, and a 
third was failure to carry out the treatment during a menstrual period. 
This last cause for failure Avas probably the most common, and is well ac- 
counted for by the fact that the vagina is relatively more alkaline during 
the time of catamenia. 

A series of 27 cases using doraquin^- tablets instead of the B-lactose 
tablets Avas similarly studied Avith comparable results. 


.SUJIJIARY AND CONCLU.STON.S 

The optimum pH for inhibition of Trichovionas vaghutlis in the 
vagina is 5.5 and beloAV. This hydrogen ion concentration can be main- 
tained by means of dilute lactic acid douches and B-lactose. Eighty- 
eight per cent of the patients so treated yvere cured. Unknown factors 
account for the 12 per cent of failures. 
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TR.EATMIONT OF TJi.ICHOMONAS VAC4INALTS VAGINITIS WITH 

NEGATAN (NEGATOL) 


^YILMA5r Filler, B.S., P.A.C.S., Nathan Drezner, B.S., JM.D., 

AND Frank H. Adamo, B.S., jM.D., New York, N. Y. 

(From ihc Department of Obstetrics and Gynecology, Nexo York University, 
College of Medicine and Bellevue Hospital, Gynecological Clinic) 

F or some years studies have ])cen conducted in the gjuiecologie clinic 
at Bellevue Hospital in the treatment of Trichomonas vagin-alis 
vaginitis, utilizing a number of different preparations and modes of 
therap 3 L No one therapeutic ajjjiroacli liad ever proved so successful 
as to leave no room for another. 

Since 1938, a new preparation, negatan (Negatol, LilljO has been 
used in this clinic. The clicmical and pharmacologic characteristics of 
negatan have been reported in an article’ bj’’ the authors on the treat- 
ment of cervicitis with the same drug. 

Eight 3 ’'-scven cases of 'Trichomonas vaginalis vaginitis were treated 
in the following manner : 

After a positive diagnosis was made by microscopic examination of 
the discharge, the. vagina was cleansed with green soap, and dried. The 
vagina was then insufllatcd with negatan powder. The patient was in- 
structed to douche with a tablespoonful of vinegar in two quarts of 
hot water the next night, following which she inserted a 20 per cent 
negatan . suppository. This was repeated each night for one week, 
when she returned to the clinic for another insufflation and observation. 
Patients were often lax in returning regularljL However, no effort 
was made to record statisticall.y .such laxity. The criteria for cure con- 
sisted of tlu'cc negative spreads after three successive menstrual periods 
without treatment, during this time. 

The re.sults obtained in the treatment arc given in Table II. 


TABr.E TI 



AVERAGE 

NUMBER 

treatments 

DURATION 

AVERAGE 

NUMBER 

DAYS 

Cures 44 or .5]% 

8 

103 

Marked improvement ~ 38 or 14% 

7 

G6 

(Symptomatic cure; at least one negative 
spread, but not observed long enough to 
be declared cures) 

.failures 5 or 5% 

IG 

180 

- Total number of eases 87 




Although negatan failed to furnish uniformly good results in the 
treatment of 'Trichomonas vaginvUs vaginitis, nevertheless, the results 
of this therapy are excellent in a condition which is often resistant to 

treatment. 
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The simplicity of the method, the relatively small average number of 
treatments required, and the absence of untoward effects ivere factors 
to recommend negatan. In addition, the time of treatment was short 
when one^ considers that an additional period of observation of approx- 
imately sixty days’ duration was necessary in order to declare the pa- 
tient cured. 

In conclusion, the results of the treatment of 87 cases of TricJwmonm 
vaginalis vaginitis with the new drug are sufficiently gratifying to recom- 
mend its use in the care of this often refractory condition. 
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A CLINICAL NOTE ON THE USE OF SULFANILYLGUANIDINB 

IN MYCOTIC VAGINITIS 

J. L. Pinkston, M.D., and John C. Burch, M.D., Nashville, Tenn. 

(From Ihe Bcpartmcnt of Obstetrics and Gynecology, TanderbiU University 

School of Medicine) 

T he report by Marshall, Bratton, White, and Litchfield* of a re- 
duction in the bacterial flora of the gastrointestinal tract following 
the oral administration of sulf anilylguanidine suggested the possibility of 
a similar action on the vaginal flora. In order to observe the effect of 
this drug in diseases of the vagina a random group of cases comprising 
the various forms of vaginitis ivas selected. The vagina was first 
cleansed with green soap and water, dried, and then insufflated ivith 3 
Gm. of sulfanilylguanidine.t It was soon seen that this drug had a 
definitely beneficial effect on that form of vaginitis associated ivith my- 
cotic infections. Since that time we have treated all of our cases of 
mycotic vaginitis with this drug. In most cases the drug has been ap- 
plied by the patient to the posterior fornix of the vagina in gelatin 
capsules. Usually the application of 1 Gm. each morning and night, 
for a period of two weeks, ivill suffice. To date 20 patients have been 
treated by this method. In all cases the diagnosis was confirmed by a 
vaginal culture. Three patients reported symptomatic relief, but the 
cultures remained positive after treatment. Eight patients reported 
complete symptomatic relief but were unavailable for cultures at the con- 
clusion of' treatment. Nine patients reported complete symptomatic 
relief, and the cultures became negative for mycotic organisms. No 
evidence of toxicity of the drug was observed. 


♦Marshall Bratton. AVhite. anrl Litchfield: Bull. John.s Hopkins Ho.sp. G7: 303 3940. 
tSTppSed to tmough the courtesy of Hr. David Brice of Lederle Laboratones. 



special Article 


OBSERVATIONS ON THE ART OF MEDICAL TLLUSTRATI0NS^'= 


Frkderick it. Falls, M.D., Chicago, III. 


I P ONE reviews the fields of art and medicine critically, two things 
stand out clearly. First, that many of the great artists were especially 
interested in the various phenomena of obstetrics and gynecology and 
second, that many of the great medical men tried to express their ideas 
in drawings no matter how crude and for the particular purpose of teach- 
ing their fellow physicians. 

The best of the early attempts at art reproduction of men and events 
are the Ioav bas-reliefs of the Egyptians and As,syrians. Later the 
Greehs used the high bas-relief and sculpture in tlic round. The designs 
were made in .stone because of its endurance and availability. The 
earliest efforts were necessarily crude. 

After the fall of Greece and through the Dark Ages very little was 
contributed to art of any kind throughout the world. 

With the beg inning of the Renaissance, there was a revival of art 
and the dawn of modern medicine. Leonardo da Vinci was the father 
of all medical art. His indomitable spirit and indefatigable mind led 
him to^ dissections of all kinds which he recorded carefully Avith full 
notes, in pen and ink and otlier media. His sketches AA'hich haAm come 
down to us are masterpieces of art. It Aims he A\dio said : “The farther 
science dcAmlops the nearer it approaches art; the higher art develops 
the neai’er it approaches science.” 

The first great team of medical illustrators Avith Avhich Ave are familiar 
were Vesalius, the great anatomist, and Jan van Calcar, aaRo made his 
draAvings. They Avere markedly influenced by da Vinci’s Avork and made 
many Amry creditable anatomic sketches. 


Michelangelo, Luca della Robbia, and many other Renaissance artists 
concerned themselves Avith the depiction of motherhood, because of the 
religious importance of the Madonna and Christ child. 

John and William Hunter left many sketches and draAvings as records 
cf their observations. So on doAvn to our time Avhen medical illustration 
has become a specialized field of art. 

The average specialist in ob.stetrics and gjmecology has had little or 
no opportunity to make a study of or CAmn come in close contact Avith 
Ugh grade medical illustrations. Even in the majority of medical 
colleges of the country the development of an art department has re- 
ceived scant attention or none at all. Almost universally, hoAvever, a 
medical specialist finds himself sooner or later in need of the serAuces of 
g jiedic al illustrator in connection AAdth the iirodiiction of books, lectures. 


Address at the fifty-fourth Annual Meeting of the American Associa- 
SeDtpmi.olr 1 Gynecologists and Abdominal Surgeons, Hot Springs, A’'a., 

tJ'-ember n to 13, 1941. 
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and magazine articles for publication. Since competent artists are so 
rarely found among medical speeialisls, lie is fortunate indeed who can 
secure the advice and services of a skilled artist to assist him in project- 
ing his ideas in a clear, dignified and forceful manner. Even when a 
good artist can be secured, the problem is not completely solved, for 
it is essential that the medical man appreciate both the po.ssibilitias and 
limitations of various forms of medical ai’t, and that the artist have 
sufficient clinical experience and knowledge of the subject in hand to 
comprehencl what the doctor wants to have emphasized. This teamwork 
is an essential part of good medical illustration in the field of obstetrics 
and gynecology. 

The subject which I wish to present 1o you today is one which has 
held considerable interest for me for a number of years. To avoid any 
misconception, I wish to say that personally I have absolutely no artistic 
training or ability and to add that neither is essential to an understand- 
ing of this subject if one spends sufficient time to become acquainted with 
the problems and po.ssibilitics. 

I have had the good fortune to have been rather closely associated 
with Mr. Tom Jones, Eircctor of the illustrations studio of the College 
of Medicine, University of Illinois, for the past fifteen years. It has 
been most interesting and instructive to sec first hand the work done 
by him and by the group of young artists associated with him. 

One of his former students, Mi.ss Charlotte S. Holt., has worked with 
me continuously for the past five years in preparing illustrations for 
a textbook, lantern slides for graduate and undergraduate teaching, and 
in the making of lay and professional exhibits for the educational pro- 
gram in maternal welfare in Illinois. Her collaboration has assisted 
in no small mea.sure in making Ibc visual educational part of the program 
outstanding. 

From these contacts certain concrete ideas have been gleaned which 
I feel arc of comsiderablc value to medical men in the preparation of 
scientific commnnication.s, and which I wish to share with you with 
your permission. 

In genei’al, it may be said that, medical illustrations fall roughly into 
several groups: photographs, line drawings, halftones, wash draivings, 
water colors and various types of models and charts for exhibit pur- 
poses. 

CHARTS 

One of the simplest and also most abused forms of medical illustration 
is the chart. There is a great temptation to crowd too much informa- 
tion on a single chart. Frequently also, the fault lies with the arrange- 
ment of the information on the chart rather than the amount of subject 
matter displayed. 

To be of maximum value charts must Jiave letters of sufficient size and 
simple style which stand out clearly enough to be read by the average 
person without eyestrain. The lettering should be clear, simple, and 
contrast sharply with the color of the background. For emphasis, when 
making lantern slides and charts for exhibit purposes, it may be of 
advantage to have certain sentences or paragraphs begin with words 
in color. Another device is to underline with colored or black lines im- 
portant words or sentences. 
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Most charts must be framed if used for exhibit and teaehiiig purposes 
since, if tliis is not done, they deteriorate rapidly due to handling, falling, 
packing, and oilier necessary usage. To minimize this risk we have 
found that covering the chart with pliofilm or similar transparent 
material and placing in a simple ivooden frame will answer the purpose 
very nicely. Such charts are relatively lighter, less expensive and more 
durable than when glass is used for covering purposes. 

Graphs are a form of chart and are subject to the same general rules. 
Frequently they are too crowded for comfortable quick reading, and as a 
result the information which they contain is difficult to appreciate by 
the average lay or professional audience, especially when they are pre- 
sented in the form of lantern slides. In the interest of clarity the lines 



3. Example of black ami -white photography by Lawrence A. Toriello. 


ol the graph should not cross frequently if this can be avoided. Much 
Writing or lettering in the bodj^ of the graph is undesirable. Both charts 
and graphs should have a clearly worded brief descriptive title, and if 
Jieeessary an explanatory footnote may be added to clarify certain points. 

PHOTOGRAPHS 

Photographs are of great value for book or other illustrating puiqioses 
ut, ivhile most easily pi-odueed, the 3 '' are the most undeveloped type of 
wiedieal pictures. To be good illustrations and have scientific value thej'' 
inust he carefully taken of subjects correctly posed and illuminated. 

■ nap shots of lesions and patients are for the most part useless. Good 
01 photographs are even more difficult to make and are less satisfac- 
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tory beeaiise_ the colors are frequently exaggerated and not at all like 
the original in tonal value. Another objection is that Avith the present 
emulsions^ they tend to fade and change color in a few months or years, 
which seriously affects their permanent value. A great deal of research 
is being done to solve these problems and much improvement is to be 
expected in the immediate future. 

Another weakness of the photograph is that the camera lias no sense 
of selection and takes in everything Avitliin range on about the same 
dead level, Avhether of importance or not. In a draAving on the other 
hand, the artist can emphasize AAdiat the doctor Avants brought out and 
subordinate the relatively unimportant details. Photographs have the 
adAmntage of speed in making and of usefulness as evidence in support- 
ing some claim by the Avriter. Tliey are also relatiA^ely inexpensive and 
haAm therefore the advantage that seA'eral photographs can be made of 
a giA’^en lesion and the best one selected, A\liereas, one draAA'ing must, as 
a rule, suffice because of the expense inAmh^ed in the production. 

In illustrating a subject or lesion AA'hich is rarelj'' encountered clinically 
and tlierefore difficult to present to the artist for first hand study, 
photograplis of such lesions maj’- be very valuable to the clinician in 
getting his ideas before the artist. 

Photographs can also be enlarged or ^'bloAvn up” for certain purposes 
and AA'hen printed on the proper tjqie of paper can be tinted and made 
to appear almost lilce an oiiginal pastel or AA'^ater color drauung. 
(Lantern slides can be made in black and AA'-hite and then tinted AAoth 
aniline dyes or colored photographs may be taken directly.) 

Photographs of operative procedures taken at the time of operation 
have proved rather disappointing. It is difficult in many cases for the 
operator to pause at the precise point in the operation that he AAdshes 
recorded to alloAV the photographer sufficient time for correct focusing 
of his camera, the necessary light adjustment for proper illustration of 
the part to be photographed for his purpose, and the posing of instru- 
ments and personnel for the best results in the picture. Furthermore, 
unless the photographer is especially trained in operating room tech- 
nique, there is considerable danger of serious contamination of the opera- 
tive field. 

The chief advantage of photographs is in depicting inanimate subjects, 
for example, an operating room setup ; a complicated machine, such as 
the Drinker respirator, or to shoAv the outside of a building, an operating 
room, or special instruments. 

Photomicrographs are very valuable and can be displayed in black or 
Avhite, or can be hand colored by an artist. Colored photomicrographs 
can also be made Avhich are open to the same objections cited above for 
color photographs in general. Proper illumination of the slide and care- 
ful selection of the field to be photographed require time, patience and 
cooperation betAveen the photographer and the surgeon. 

The x-ray print is useful in illustrating certain phases of anatomy 
and pathology not othei'AA’^ise easily demonstrated. It has the dis- 
advantage hoAAmver of being difficult to reproduce in half tone because o 
the frequent poor contrast in the original even when strongly i u- 
minated. As a result retouching by hand by an artist is often nee^saiy 
to secure the desired detail, Avhich detracts someAvhat from the validity ot 
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tlie photograph. The x-ray illustrations in most textbooks are fre- 
quently very disappointing lieeause those factors have not been taken 
into consideration by the writers. 

Eecently considerable advance has been made in photographing lesions 
of the cervix and vagina. For this purpose colored photographs have 
been used as well as black and white. The results have not been alto- 
gether satisfactory, however, because of the difhculty inherent to the 
problem which probably never can be completely eradicated, namely, 
that if the object to be emphasized, such as the anterior lip of the cervix, 
is ill sharp focus, necessarily the rest of the field must be blurred, be- 
cause it must be out of focus and therefore appears distorted. 



PEN-AND-INK DRAWINU.S 

The pen-and-ink drawing is very effective for manj'’ sulijects and is 
often preferable to any other type of drawing. It has the advantage of 
sharpness of detail, simplicity and if well done carries the message with 
the least possible effort on the part; of all concerned. To be effective 
such drawings should not be too comiilex and detailed, a mistake com- 
monly made by some of the best artists a few years ago. When such 
great detail has to be shovm, it is much better to use a wash drawing or 
^ -ttoss board technique. 

It is a good practice for the clinician to view the finished drawing 
through a reducing glass so that he may better visualize its appearance 
the final publication before sending it to the publishers. Alterations 
can then conveniently be made if necessary. 

While the simple black and white pen-and-ink drawing is verj^ effee- 
th F frequently of considerable value to add color in the form of 
^ nig to bring out some particular point to be emphasized. Under other 
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circumstances it may lie advantageous to combine pen-and-ink and wash 
technique, and this can be done by an artist skilled in both methods 
with telling and pleasing effect. 

It is also an important fact to be remembered that the reproduction 
of a pen-and-ink drawing for publication is only about one-lialf as expen- 
sive as that of a halftone. Another factor to be considered is that pen- 
and-ink reproductions can be printed on relatively low-grade and thin 
paper, whereas, halftone drawings and also colored plates must be 

Local Anesthesia 
Perineal block and infiltration 



1, Blocking trunk of perineal nerve. Blocking branches in urogenital septum. 
S, Subcutaneous infiltration around vulval ring. 

Pig-. 3. — Combination of wash and pen-and-ink drawing by Charlotte S. Holt. 


printed on a heavier book enamel stock Avhich increases the size of a book 
appreciably when many illiisti'ations are involved. The average print- 
ing establishment will turn out much better reproductions of pen-and- 
ink drawings than they will if halftones are submitted to them. How- 
ever, first-class firms can handle either form of drawing equally well. 

It may be pertinent to the discussion at this point to say that both the 
artist and author should demand proofs of all illustrations to go into an 
article or book, and should carefully proofread the same, noting defects 
and demanding good work. This of course can only be done when the 
originals supjilied to the engraver are of good quality. It is surprising 
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how much better the finished article will appear if this simple precaution 
is taken. It is also true that most good publishers instead of resenting 
a request for illustration proofs appreciate the interest taken by the 
contributors. 

The best all-around illustration, where utmost realism is desired, is the 
halftone. The clinician instinctively feels its usefulness and desira- 
hilitj', and usually requests it when other factors do not weigh too heavily 
in the balance. Its advantage is that it permits a wealth of detail and 
by skillful rendering of light and shade permits a realism which cannot 
be obtained in other forms of flat illustration. It can be done in black 
and white, and can be very beautifully combined with one or more 
colors. This technique can l)c used for publications or exhibit purposes, 
and lends itself well to photography, and can be reproduced beautifully 



— Example of wash technique by Tom S. Jones. (Curtis-Anson.) 


slides. As mentioned above, it requires a somewhat heavier 
stock paper and is more expensive to reproduce properly than the pen 
and ink, and should not be submitted for reproduction to any except the 
aest publishers. Within the last fifty years, Ross board technique has 
^^aed by some artists with very pleasing effect. This is a form of 
aJitone illustration which depends upon obtaining shading, contrast 
by use of a special Ro.ss stipple paper and crayon dust. Max 
^I’odel and his school have been the leading exponents of this method, 
'll ^ years a new approach has been developed in medical 

j^nstration by Dickinson and Belski in collaboration with Hoffman in 
ww York, and Falls and Holt in Chicago. These workers have devoted 
p ?’??®®lves to making life-sized bas-relief models of obstetric subjects for 
teaching purposes. Dickinson and Belski have depicted 
1 ^^hor and the physiologj’" of fertilization, while Falls and Holt 
ave undertaken the reproduction of pathologic conditions, such as the 
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various types of ectopic pregnancy, premature detachment of the 
placenta, and contracted pelves, together with the complete reproduc- 
tion of tlie operative steps in classical, low cervical and Porro cesarean 
sections, and the vaginal cesarean section. They have also a series of 
plaqiies showing the intrauterine development of the fetus at the various 
months of pregnancy. 



Fig-. 5. — Example of pen-and-ink technique by Max Brodel. (By courtesy of Trimble, 
Parsons, and Sherman; Surg., Gynec. & Obst. 73: 712, 1941.) 

This method of illustration requires considerable teclinical skill in 
sculpture on the part of the artist and the greatest degree of teamwork 
between the artist and clinician. Palls and Holt have developed a new 
technique for the development of these models which they feel will be 
an important contribution to medical education and medical art. The 
process consists of making first a sketch of the subject to be modeled. 
From this a bas-relief model is made in plastaline clay, life size if de- 
sired; and onto this is sprayed liquid latex (gum rubber) in several 
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coats which vulcanizes in air at room temperature. A plaster back is 
next made over the rubber which is removed after setting. The rubber 
is then stripped off the clay model positive and placed in the plaster 
back to act as a negative. It is then filled with hydroeale (artificial 
marble) which sets, and when removed from the rubber mold can be 
painted realistically in oils giving a most striking effect. The use of 
latex permits of casting undercuts which would be quite impossible 
with any other material heretofore used. It has also the advantage 



Fig. C. — ^Ross board technique by AVitlard C. Shepard. 


over most other materials used for making negatives, in that it can be 
used over and over instead of being destroyed by removal from the 

positive. 

There is to my mind no doubt but that these models are the most 
9^ medical illustrative material for exhibit purposes because 
t b ^ third dimension which produces a realism unattainable by other 
echnique. "When one adds life size and color painting, it leaves little 
to be desired. 
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The great drawback is the original cost of the materials for making 
the models, and lor the time of the artist and clinician spent in making 
and remaking the sketches, clay models, and positives. However, the 
final product in artificial marble, which Avill outlast any other media, 
is worth the effort, especially since duplication by the method here in- 
dicated is comparativelj’- inexpensive. 

I have tried to outline in this address some of the factors which must 
be considered if satisfactory medical illustrations are to be produced. 
It is perfectly obvious to anyone who gives the matter more than casual 
consideration, that visual education is occupying more and more of the 



Pig-. 7. — Example of bas-relief model by Falls and Holt. 

attention of medical teachers as well as those in other branches of edu- 
cation. Books without illustrations are almost a thing of the past. In 
many instances a book is judged more at least on cursory examination 
by the illustrations it contains than by the text. 

It behooves us, therefore, if we are to keep abreast of the times, to 
consider carefully the type of illustration that will best suit the needs 
of a given publication, and to lend dignity _ and clearness to our 
presentations of medical contributions whether it be a lecture oi pub- 
lished material, by providing appropriate drawings, slides, charts or 
models. The desirability of pen and ink in one instance or a little color 
in another, a wash drawing here, a photograph properly posed and 
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illuminated there will give not only our audiences but also ourselves 
the highest degree of satisfaction. 

Although much has been accomplished in recent years in this field, 
it is still a very young science. With the development of various fonns 
of commercial art and the discovery and adaptation of new materials 
to old problems, the possibilities of finding new media to be used are 
enormous. It is for us a privilege to pioneer these new paths and to 
add our mite to the advancement of medical education. 

The cost of medical illustration both for producing the illustration 
and in reproducing it in pulilications often may seem prohibitive, but 
if one considers the cost in time and effort on the part of the clinician to 
produce his part of the enterprise, and the permanent value of care- 
fully done illustrative material, the outlay for the artistic side does not 
seem disproportionate. 

Furthermore, it is remarkable hoAV many different purposes a given 
drawing may fulfill. Thus we have made drawings of models to be 
used in an exhibit for medical men at the annual meeting of our State 
Society. These have been photographed and made into lantern slides 
which are used for undergraduate and po.stgraduate lectures to students, 
and to physicians who come to the University for short courses. Dupli- 
cate slides are sent out to County Medical Society meetings to illustrate 
postgraduate lectures. They are also used for nursing and even lay 
education when properly selected. Thus the use in many fields reduces 
the original cost very greatly. 

Every educational institution offering medical courses should provide 
the members of its staff with facilities for good medical illustration if 
we are to advance in the field of medical education. I wish further to 
emphasize that it is not sufficient for trained artists and trained clini- 
dans attempt to produce good illustrative material at long distance. 
The artist must not only have the appreciation of his own field of work 
and technique, but he must also be given the clinical training necessary 
for him to appreciate the problem of presenting the ideas of the clinician 
to other physicians. It is, therefore, necessary for him to come in first- 
hand contact with the clinician and the patients, to see many operations 
on the subject under discussion, or to vieAv first-hand fresh and pre- 
served operative material so that lie develops a knowledge of the funda- 
mentals of the subject almost on a par with the physician. For this 
reason it is desirable and almost necessary for an artist in this field to 
lave had considerable anatomy and some physiology and histology 
m his basic training. 

For those of you Avho may be interested in art ■work, the time spent in 
assisting in the development of proper illustrations for your publications 
ynl soon be seen to be extremely valuable as a medium for clarifying 
111 your own mind the essence of the subject material which you ■wish to 
present. It will necessitate an accuracy of detail which you would 
Hardly have thought possible, and it will make you better medical men. 



Society Transactions 


NEW YORK OBSTETRICAL SOCIETY 
MEETING OF .lANVAEY 13, 1942 
The followinf? paper was presented: 

Clinical Experiments in Relation to the Excretion of the Estrogens. Dr. 
George van S. Smith (1iy invitation). (To he pnldished in a later i.ssue.) 

MEETING OF FEBFUAFT 10, 1942 
The following papers were presented: 

Tattooing With Mercuric Sulfide for Anogenital Pruritus. A Moving Picture 
Demonstration in Color. Dr. Pohert Tnrrell (h^' invitation) and Dr. Samuel H. 
Geist. 

Erythroblastosis Neonatoriun. Dr. Carl T. .Tavert (by invitation). (For original 
article, see page 921.) 


OBSTETRICAL SOCIETY OP PHILADELPHIA 

MEETING OF JANUAFY S, 1942 

The following papers wore presented: 

A Report of Twenty-Seven Years’ Work in Control of the Midwives of Phila- 
delphia Coimty. Dr. William R. Nicholson. 

Preparation of Obstetricians and Gynecologists for War Emergencies. Dr. 
Hubley R. Owen. 

End Results in the Treatment of Carcinoma of the Cervix. Lewis C. Scheffey, 
!M.D., William .T. Thudhim, !M.D., and D.avid !M. Farell, Itf.D. (For original article, 
see page 941.) 

Study of Maternal Deaths Due to Rheiunatic Heart Disease. George L. Hoff- 
man, Jr., M.D. (by invitation), and William .Toffers, M.D. (by invitation). 

MEETING OF FEBFUAEY 5, 1942 

Devoted to a discussion of the Defense Program. 


OBSTETRICAL SOCIETY OF BOSTON 
MEETING OF NOFEMBEB 18, 1941 
The following paper was presented: 

Studies in Renal Function in Normal Pregnancy and in Toxemia. Dr. Howard 
C. Taylor, Jr. (For original article, see page 567, April issue.) 

MEETING OF JANUAEY 20, 1942 
The following study and case reports were presented: 

Statistics on Cesarean Sections Throughout Massachusetts for 1940. Dr. Robert 
L. DeNormandie. 

Delivery of a Double Headed Monster. Dr. Arthur F. G. Bdgelow. 

Bilateral Dermoid Cysts in the First Trimester of Pregnancy. Dr. Robert H. 
Goodwin. 

Early Adenocanthoma of the Endometrium in a Twenty-Six-Year-Old Patient. 
Dr, Arthur T. Hertig and Dr. Paul A. Younge. 
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ivoman may emerge from Iier pregnancy experience almost, if not quite, as safely 
as the iiontuberculous woman, but until that time has arrived therapeutic abortion 
is indicated before the fourth month of pregnancy'. 

Eugene S. Aueh. 


Baker, Robert H., and Ward, Arthur D.: Pulmonary Tuberculosis and Pregnancy, 

New England .T. Med. 226; 224, .1942. 

The writers stress adequate and proper treatment of the tuberculosis during 
pregnancy which practically eliminates the necessity of therapeutic abortion. Under 
proper treatment, the as.«ociatcd pregnancy represents but little added ri.sk. It is 
desirable to hospitalize those patients to secure care both of expert obstetricians 
and tuberculosis specialists. 

Collapse therapy', preferably pneumothorax, .slmiild be instituted when po.ssible 
and not. discontinued during pregnancy. In active tiiborc,ulo.sis, this procedure is 
much more cfTcctive than abortion. After delivery vigorous therapy' must be con- 
tinued. 

Hugo Ebuenfest. 

Crabtee, E. G.: Pyelonephritic Injuries to the Kidney and Their Relation to 

Hypertension, ,T. Urol. 44: .12.1, 1940. 

A high percentage of pregnancy' pyelonephritis cases show evidences of renal 
damage after five to eighteen years. Hypertension was present in 8 of 72 cases of 
pyelonephritis and in all of those that were complicated by toxemia. The relation 
of hypertension to the degree of renal damage was not always constant, but there 
was a closer relation of hypertension to the cases whicli .showed marked renal in- 
sufficiency tlian to those which showed lesser degrees of damage to the kidneys. 
Hypertension is not the rule in cases of pyelonephritis pregnancy’ at from five to 
eighteen years after the infection. 

J. P. Greenhill. 

Martins, H.: Etiologic Blechanism of Pyelitis of Pregnancy, Zentralbl. f. Gyniik. 

65: 812, 1941. 

Martins calls attention to the anatomic relationship between the colon and 
kidneys. Both kidneys have an area which is apposed to the colon, the one on the 
right being Larger. The photographs of the dissected specimens and sketches of the 
free lymphatic connections between colon and kidneys at these points vividly suggest 
the possibilities for the transit of B. coH to the renal tissues. It is perhaps 
significant in this respect that the coli pyelitis is more common on the right, when 
the hypotonic and plethoric colon lies against the hypotonic and overloaded right 
kidney over a relatively large surface. The author suggests that in view of these 
findings more attention should he paid to emptying the colon in the management 
of acute pyelitis of pregnancy. 

B. J. WEIS.S.UAN. 


Jaamerl, E.: Infections of the Urinary Tract Associated With Pregnancy and 

Particularly Those PoIIowing Complications of Lahor, Acta. obst. & gy'nec. 

Scandinav. 20: 306, 3940. 

Under sterile precautions the author examined the urine of 600 pregnant or 
recently delivered women. He found organisms in the urine of 26.3 per cent. In 
this series 56 per cent were primiparas. Only 20 per cent of the women were aware 
of their infection and only 3 per cent of the liealthy women complained of urinary 
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discomfort. Kidney disease seemed to be a predisposing factor in the etiology 
of infection of the urinary tract. Hypereiiiesis seemed to be a factor also. The 
author’s study failed to ascribe to constipation anj' connection in the etiology of 
the urinary tract infections. 

J. P. Greenhill. 

Heldfond, Alfred: The Treatment of Urinary Tract Infection of Pregnancy, 

West. J. ,Surg. 50: S2, 1012. 

The author reports the results obtained with various chemotherapeutic agents 
in the treatment of 145 cases of pyelonephritis in pregnancy. In his hands sulfa- 
thiazole proved most effective. 

Hugo Ehrenfest. 

Tonke:, E.: Some Remarks on the Metabolism of the Carbohydrates in Pregnancy, 

Monatsehr. f. Geburl.sh. u. Gyniilv. 110: 313, 1040. 

The autlior emphasizes that the carbohydrate metabolism is altered during preg- 
nancy. It is, therefore, impossible to compare the blood sugar curves of pregnant 
diabetics with those of normal nonpregnant women. During pregnancy, there is an 
increased opportunity for acidosis and coma to develop. 

Diabete.s during pregnancy is a dangerous complication. Insulin has reduced 
the maternal mortality but has had little influence on the fetal death rate. The preg- 
nant diabetic women run much more ri.sk of developing toxemia than nondiabetic 
women. 

The treatment of diabetes during gestation is by means of insulin. Over-develop- 
ment of the c.liild can be prevented by keeping the maternal blood sugar low. Further- 
more, labor must be sliortened, otherwise acidosis might develop due to fast'Ug and 
vomiting which often takes place. Likewise, narcosis sliould be avoided whenever 
possible. One should not hesitate too long before performing a cesarean section in the 
interest of the child. 

J. P. Greenhill. 

Nothnian, H.; Diabetes Mellitus and Pregnancy, New England .1. Med. 224: 275, 

1941. 

I’ivo diabetic women with a past history of several abortions and stillbirths 
neie sncees.sfuliy delivered by prophylactic cesarean section. The high mortality 
'ate of children of diabetic mothers may be decreased bj- this procedure. The in- 
fluence that pregnancy will have on the diabetes of the mother cannot be predicted 
"1 any ease, in spite of careful treatment. In the same patient, pregnancy at 
(liffeient times may take a very different course. A state of hypoglj'cemia in 
mbies during the tirst days of life sometimes accompanied by periods of uncon- 
sciousness is described. The cause of this condition is the hypertrophy and over- 
function of the pancreas. 

Considering the extremely high mortality rate of the fetuses and children of 
iabetic women, prophylactic cesarean section oft’ers a favorable outlook. Therefore, 
"s piocedure is recommended to save the life of the endangered fetus. 

J. P. Greenhill. 

Grott, J. . Inflammation of the Pancreas During Pregnancy, hlonatsehr. f. 

Geburtsh. u. Gyniik. 112: 77, 1941. 

The author reports 12 cases of chronic inflammation of the pancreas discoreied 
"liug P'egnancy. Prom an analysis of these cases he insists that every woman in 
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whom glj'cosuria is discovered during pregnancy should have the pancreas examined, 
particularly during the puerperiuin. He describes a technique for manual examina- 
tion of the pancreas. 

J. P. Greemiii.l. 


Speiser, M. D.: Syphilis in the Pregnant’ Woman, New York State J. Med. 41: 

240, 1941. 

A special prenatal sypliilis clinic was organized at Bellevue Hospital six years 
ago. In the last 10,437 deliveries, there were 790 patients diagnosed as having 
syphilis, an incidence of 4.8 per cent. In only 9 per cent was a history obtained 
of known syphilitic offspring who had either died as a result of their infection 
or were under treatment. Late abortions, premature deliveries, and term stillbirths 
occurred in IS. 8 per cent of the eases, and in 24.7 per cent no significant data could 
be elicited in the history regarding a iirevious syphilitic infection. 

Tlie phy.sical examination at tlie time of admission revealed early syphilitic 
lesions in 8.1 per cent of the patients and late lesions in 3.3 per cent. Therefore, 
88. G per cent of the patients with acquired syphilis were clinically latent. In the 
congenital group, manifestations were present in Go per cent. 

The value of serologic tests in establishing tlie diagnosis of syphilis is shown by 
the results of the te.sts in these case.s. At Bellevue Hospital only the complement 
fixation test is employed. 

While the effect of pregnancy upon syphilis off’ers a field for continued observa- 
tion there is little doubt as to the disastrous effect of syphilis upon pregnancy. 
There were 95 untreated mothers who delivered 97 babies, and premature termination 
occurred in 51.5 per cent of the cases. In 81.5 per cent there were deaths due to 
syphilis or liveborn babies with syphilis, while only 13.4 per cent were free from the 
disease. Faulty presentation occurred in 12.4 per cent. In patients with early 
lesions who had received no treatment, 54 per cent had a morbid post-partum course. 
In the entire untreated group, the morbidity was 23.1 per cent. 

A total of 56C cases were studied from the standpoint of the effect of syphilis 
upon pregnancy and the value of treatment. There were 517 babies delivered of 512 
mothers who had acquired syphilis. Treatment given only during pregnancy salvaged 
G1.9 per cent of the babies, while treatment given both before and during pregnancy 
saved 92.1 per cent of the babies. A disastrous result in the latter group occurred 
in only 4.1 per cent, while in the former group it occurred in 25 per cent. Wliere 
treatment was started any time after the sixteenth week of gestation even in the 
absence of previous therapy, the incidence of prematurity was reduced to 14 per 
cent, disastrous results occurred in 29.5 per cent and 55.6 per cent were free of the 
disease. 

The treatment of the sj'philitie prenatal patient depends upon the absence of 
medical and obstetric contraindications, the stage of the syphilitic process, the 
length of gestation, and the tolerance for the drugs employed. A definite conclusion 
as to the status of the newborn child often cannot be reached before it is discharged 
from the hospital. Treatment should be withheld until a definite diagnosis is estab- 
lished. 

J. P. Greenhill. 

Smith, Frank R., Jr., and Spence, John M., Jr.: Congenital Syphilis in Only One 

of Twins, South. M. J. 34; 147, 1941. 

Of the 12 individual case reports dealing with this interesting condition which 
the authors encountered in a survey of the available medical literature, they considered 
only five completely acceptable because they possessed the essential criteria for this 



ABSTRACTS 


1075 


diagnosis. These requirements are: (1) The congenital nature of the infection 
in the sjq)hilitic twin must be clearly proved, and (2) the fact must be established 
beyond peradventure that the apparently non-syphilitic twin neither has had syphilis 
in the past nor is in the process of developing the disease. 

Their own- experience is based upon two cases personally observed. To the 
abstracts of these histories they have added two additional ones obtained from the 
records of the Johns Hopkins Hospital; the history of a fifth instance of this 
condition was supplied by a colleague. The fact that 4 of these 5 eases occurred 
among 44 twin gestations in 40 women with sj'philis indicates that this anomalous 
phenomenon is not so rare as might be expected. 

Tliere are numerous hypotheses and theories, but no factual explanation for the 
occurrence of this condition. Of great significance is the fact that in the 5 cases 
reported all the twins were binovular. The authors conclude that, ‘ ‘ the operation 
of sheer chance probably provides the best explanation.” 

Arnold Goldberger. 

Mankin, Z. W.: The Effect of Pregnancy and the Puerperal State on the Growth 
of Malignant Tumors, Arch. f. klin. Chir. 199: 337, 1940. 

A careful analysis of clinical developments in a considerable series of eases in 
which a pregnancy was complicated with a malignant growth somewhere in the 
body leads tlie autlior to tlie conclusion that tire pregnanc.y by itself does not ac- 
celerate the growth of the malignant tumor, but that the deleterious effect follows 
labor, abortion, puerperium, and lactation. This holds true for cancers in the breast, 
uterus, intestinal tract, etc. Therefore nothing is gained bj' interruption of the 
intercurrent pregnancy, and as a matter of fact continuation of gestation to term 
often affords valuable time to deal with the malignancy before the puerperal or 
postabortal stage begins its inevitable aggravating effect. 

Hugo Ehrenfest. 

Brendler, p.; Conception and Spontaneous Childbirth With Previous Diagnosis 
of Carcinoma of the Cervix, Zentralbl. f. Gynak. 64: 1464, 1940. 

The author discusses the confused state of knowledge of the effect of pregnancy 
upon the activity of uterine carcinomd. An interesting case is presented : A 42-year- 
old para ii was in good health until 1935 (aged 37), when she first experienced 
■laginal discharge and irregular bleeding. A suspected erosion was excised bj^ her 
phjsiciaa and on microscopic study was found to be a squamous cell carcinoma deeply 
infiltrating the tissues, but without outstanding cornification. In the stroma many 
secondary nests of cells were found. The patient refused further operation as she 
"as now free of symptoms. Six months later she missed her first period and the 
following month a diagnosis of pregnancy ivas made. There were no symptoms 
of recurrence of the growth and nothing could be found on examination. Sudden 
eeding and a rapid spontaneous delivery occurred during the eighth month of 
pregnancy. The woman was examined twice not long post partum and nothing 
abnormal was found. 

Two years later irregular bleeding occurred, and after two months the patient ap- 
peared for examination which revealed a moderatelj^ sized exophj’tic tumor growing 
aat of the cervix with a central crater admitting 1 finger. The growth was strictly 
Wnfined to the portio. The parametrium appeared stiffened but not infiltrated, 
istologically : squamous cell carcinoma with strong inflammatory reaction. Radium 
pentgen therapy was administered, and four months later on return for another 
eatnieut the vagina was found to be now a blind pouch. The left parametrium ap- 
peared stiffer than the right. There was no apparent recurrence and the patient 
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liad gained 2 ^ kilos. At three-montli intervals, until the writing of the report, 
no recurrence was found. The author feels that pregnancy is inimical to the activity 
of early carcinoma but that this may' not be the ease in pregnancy associated with 
well-established malignant growths. 

E. J. Weissman. 

Putz, T.: The Healing of Fractures During Pregnancy and the Course of Labor 

After Fractures of the Pelvis, Monatschr. f. Geburt.sh. u. Gynak. 112; 17, 1941. 

Three cases of fracture of the pelvis were observed by Putz at the Essen clinic. 
In the first case the patient was five months pregnant at the time of the fracture. 
She was able to walk four and one-half weeks after the accident occurred. Labor 
and the puerperium were uneventful. In the second case a severe fracture of the 
right thigh occurred during tlie eighth montli of pregnancy. IVitli the aid of Kirsh- 
ner’s wire extension, healing promptly' followed. The third case of fracture of the 
pelvis was an old fracture in wliich the symphysis pubis had an opening, the breadth 
of a hand. In spite of this the patient had no difficulty in walking. Labor and the 
puerperium were uncomplicated. 

The author points out that in spite of the favorable results in these three cases, 
fracture of the pelvis should not be considered lightly. In the literature there are 
eases where, following fracture of the pelvis, disturbances occurred, such as still- 
births and difficult forceps deliveries. Careful clinical x-ray examinations must 
determine wJiether tlia fractures result in liindrance to vaginal delivery' or whether 
cesarean section is indicated. 

J. P. Greeniiill. 

Dyer, I.: Measles Complicating Pregnancy, South. Jl. J. 33; 601, 1940. 

Prom an experience based upon the observation of 24 cases of measles com- 
plicating pregnancy, the author concludes that the coincidence of the two condi- 
tions is probably greater than the literature indicates; also, that the effect upon 
the pregnancy is not serious. These cases occurred in a rather widespread 
epidemic during the winter months in a rural community'. 

Provided that the mother has had the disease at least several months before 
delivery, the infant is protected from measled by an absolute immunity' up to the 
fifth month, and by relative immunity up to the eighth month. Whereas there 
was no effect upon the pregnancy in 15 of these 24 cases, uterine contractions oc- 
curred in 11 cases. These were most frequently' noted near the end of the period 
of incubation and on the first day' of the eruption. In 9 patients termination of the 
pregnancy was attributed to the disease. Of these, 6 had reached or passed the 
thirty-eighth week of gestation, 2 were premature at thirty-three weeks and one 
aborted at eighteen weeks. Three infants had congenital measles; one of them con- 
tracted pneumonia at one month of age and died. A cesarean section was performed 
at the height of the exanthem and the infant was born with an extensive rash and 
Koplik’s spots. Uneventful recovery' occurred. 

There was no maternal mortality, and in the one instance of morbidity a low- 
grade fever developed three weeks after the measles. 

Aenold Goldberger. 

Mayr, Julius: The Question of Interruption of Pregnancy in Cases of Herpes 

Gestationis, Miinchen. med. Wchnschr. 87; 742, 1940. 

Mayr discusses the symptomatology' of herpes gestationis, and reports 6 eases. He 
states that the usual therapy, which consists of calcium, serum from normal pregnant 
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■women^ parathyroid hormone, sedatives and hypnotics, has no special value. The 
herpes may affect primiparas and mpltiparas, may appear at any time during preg- 
nancy, although the prognosis seems to be worse the earlier in pregnancy the herpes 
appears. It has to be differentiated from impetigo herpetiformis, another preg- 
nancy toxicosis which previously was considered serious enough to justify an inter- 
ruption. But impetigo is due to a disturbance in the calcium metabolism and can 
now be completely cured Avith parathyroid hormone. In fact the success of the 
parathyroid hormone therapy aids in the differential diagnosis. 

He concludes that the only therapy today for the severe cases of herpes gestationis 
is interruption of pregnancy and that the physician should not hesitate to undertake 
this procedure. 

C. E. Proshek. 

Kraines, S. H.: The Treatment of Psychiatric States Following Pregnancy, Illinois 
M. J. 80: 200, 1941. 


The author states that the incidence of puerperal psychoses among female admis- 
sions to mental institutions is from 5 to 10 per cent of all cases, and because general 
population psychoses occur in about the same proportion as puerperal psychoses, the 
inference can be drawn that pregnancj' is the precipitating and not the causative 
factor in puerperal psychosis. In other AAmrds one may say that each person who 
develops a post-partum psj'chosis is psychotically predisposed. 

The number of pregnancies which a patient has experienced does not seem to be 
significant. There are three common forms of the disease: (1) toxic; (2) schizo- 
phrenic; and (3) manic-depressive. The prepsj’chotic personality of these patients 
determines the form of their illness. Schizophrenic reactions are to be found most 
frequently in those persons whose pre-psychotic personality could be described as 
“introA'ert”; manic-depressiv’e, in those whose tendency was to be “extroreTt.” 

The treatment of psychiatric states following pregnancy is divided into three 
main categories. The first is the removal of toxic-infectious processes where they are 
discernible by the usual medical treatment. The clearing up of the infectious process 
"’ill usually result in complete recovery of the toxic type of psychosis. The second 
form of treatment is conv'ulsive shock treatment with either metrazol or electricity. 
The third form of therapy is psychotherapy which is directed toward the removal 
of the instability that exists in relation to the post-partum disturbance and the 
prevention of further neurotic disturbances. In those patients where the menstrual 
period is associated with emotional disturbance, testosterone propionate has been 
found useful. 

Eugene S. Auer. 

Samuel: Puerperal Psychoses, Wisconsin M. J. 40: 299, 1941. 

Within 6 months seven patients were admitted to the Milwaukee County Hos- 
pital for Mental Diseases wlio had psychoses associated with the puerperium. 

There were four with dementia precox, and three with manic-depressive psychosis 
of which one was depressed. 

lu 6 of the patients the first attack of mental illness was associated witli preg- 
nancy. It Would seem likelj’' tliat these women would not have had a mental illness 
. ^md not been subjected to additional strain, both physical and psychic, in- 

Oflt to pregnancy. Unfortunately there are no definite signs to indicate uliieh 
omen should be advised against childbearing. Four of the patients in the series 
Covered and of the 3 who are unimproved, one has been ill four years, one for one 
duT' third had a previous attack from which she recovered. The average 

lon of the psychosis in those who recovered was four months. 
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The treatment varies, depending on the symptoms whicli are present. In general 
these patients can be aided bj' early hospitalization where nutrition and fluids are 
maintained, elimination is increased, restlessness diminished, and exhaustion avoided. 
Insulin and metrazol therapy have been employed with the same results as in otlier 
cases of schizophrenia. 

.T. P. GREENinnL. 

Schwaighofer, G.; Adrenal Insufficiency With Grippe in Pregnancy, Zentralbl, 

f. Gynilk. 64: 1719, 1940. 

Sudden and unexpected deaths occur in pregnant women contracting grippe. 
The author feels that the generalized .>;welling and hyperemia of the mucous mem- 
branes of the gravid woman allow easy permeation of bacteria and toxins. This, 
however, does not explain the sudden deaths in many cases. A 2G-year-old gravida 
ii in the last month of pregnancy contracted influenza witli bronchopneumonia. On 
the third day of her illness she suffered a peripheral vascular collapse with cold 
skin, empty veins, tachycardia, and tachj'pnca. Tliere was no edema and no special 
findings were noted in heart or lungs. The fetal heart could not be heard. When 
the patient suddenly died, an immediate abdominal incision was made and a dead 
slightly macerated fetus was removed. At autopsj' the lungs showed solely a hemor- 
rhagic bronchitis; the heart was normal. Liver and kidnej's .showed cloudy swelling 
microscopically. Both adrenals, however, were enlarged and liad hemorrliagic in- 
farcts. In the right adrenal vein, a fresh dark red thrombus was found. The appear- 
ance was typical of adrenal apoplexy. Apparently as a result of parenchymal 
changes in infections, hyalin thrombosis takes place in venous capillaries, extending 
to the adrenal veins. Changes observed in the adrenal cortex are diminution and 
disappearance of lipoid droplets followed by vacuolation in the plasma with degenera- 
tion of cell nuclei. Congestion, hyperemia, edema of the gland and infarction follow. 
With the suspension of adrenal cortex function adynamia and other symptoms follow 
rapidly. 

R. J. Weissman. 

Accivile, Dario: A Case of Acute Torsion of the Pregnant Uterus, Ginecologia 

19: 199, 1941. 

The author describes a case of acute torsion of a pregnant uterus. The patient 
was 24 years of age and about three months pregnant. The torsion was complicated 
by a chronic appendicitis which had re-exacerbated to the subacute stage. 

Laparotomy revealed the uterus to be rotated upon its isthmus a full ISO degrees 
from the left to the right. The left adne.xal area was adlierent to the ileoceco- 
appendicular region. The left adnexal adhesions were freed, the pregnant uterus 
restored to its anatomic axis and the right adnexal tissue was removed with the 
offending appendix. The patient w’as confined by a normal delivery at term. 

Clair E. Folsome. 

Bowles, H. E.: Bilateral Ovarian Dermoid Cysts Complicating Pregnancy, West. 

J. Surg. 50: 78, 1942. 

To the so far reported 47 instances of the complication of pregnancy with 
bilateral ovarian dermoids Dr. Bowles adds five neiv observations, including one tuba 
pregnancy. 

He believes that the optimum time for operation is the fourth month of gestation 
when placental hormones become active. Surgery should be done earlier only in the 
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presence of urgent symptoms suggestive of torsion, hemorrhage, etc. If the diagnosis 
is made only late in pregnancy, interference should bo delayed until after viability, 
and then cesarean section done. 

Hugo Ehrenfest. 


Hoff, Franz: Torsion of the Ovary in Pregnancy, Ztschr. f. Geburtsh. u. Gj-nak. 

121: 48, 1940. 

A patient is described vlio, in about the thirty-fifth week of her fifth preg- 
nancj', suddenly developed severe cramplike pain in the right lower abdomen. At 
operation an infarcted right ovary was found and removed. On the eighth day 
after operation she went into labor and was rapidly (thirty-three minutes) de- 
livered of a normal living female child. The placenta failed to separate and was 
manuall}- removed six hours after delivery. Mother and child had an uncomplicated 
subsequent course. 

The literature dealing with torsion of tube, ovaiy, and both is discussed. The 
various theories of the etiology of the condition are criticallj’ examined. The author 
concludes that it arises as a result of a combination of various ‘ ‘ predisposing 
factors” with other factors (Eealisation.sfaktoren) which produce the torsion when 
conditions are favorable. The most important predisposing factor is a congenitally 
elongated ovarian ligament. When this is present, mechanical factors tending to 
rotation and a hemodjuiamic factor (hyperemia, vascular obstruction) may act to- 
gether to" produce the torsion. It is the author’s opinion that one of these alone is 
not sufiScient. 

The reported cases are listed in tabular form. The prognosis is good if the 
condition be recognized and surgical treatment quickly instituted. 

J. L. McKeevey. 


Kisimoto, Okai, and Torihudi: Intraabdominal Hemorrhage From Spontaneous 
Rupture of a Subserous Blood Vessel of the Uterus During Pregnancy, Japanese 
J- Obst. & Gynec. 23: 238, 1940. 


The authors report a case of a patient who was admitted to the hospital in the 
last month of pregnancy with a diagnosis of abruptio placentae. However, at opera- 
tion it was found that the patient had a twin pregnancy with severe hemorrhage 
from a ruptured subserous blood vessel of the uterus. A supravaginal hysterectomy 
uas performed. The patient recovered. 

n the literature there are only 11 similar cases. In all of the cases the hemor- 
age occurred spontaneously and the site of rupture was the posterior wall of the 
uterus. The most likely cause of the rupture of the blood vessel was friabilitj' of 
le wall of the vein involved. Overdistention of the uterine wall and other mechanical 
factors may play a role. 

In not a single case of the literature was the correct preoperative diagnosis made. 
I'ognosis is very bad ; 8 of the 11 patients reported in the literature died. Further- 
ore, in. most of the cases, the babies also perished. In the authors ’ case, the babies 
before the operation w’as performed. 

g ^6 treatment may consist of suture of the ruptured vessel followed by cesarean 
a *on, but often a Porro operation must be done. 


J. P. Green'Hiel. 
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American Board of Obstetrics and Gynecology 

The general oral and pathological examinations (Part 11) for all candidates 
(Groups A and B) will he conducted at Atlantic City, N. .T., by the entire Board, 
from Thursday, June 4, through Tuesday, June D, 1942, prior to the opening of 
the annual meeting of the American Medical Association. 

Group A, Part II, candidates will be scheduled for examination the first part 
of the examination period, and Group B, Part II, the latter half. Formal notice of 
the time and place of these examinations will be sent each candidate several weeks 
in advance of the examination dates. 

As previously announced in the Board booklet, this fiscal year (1941-1942) of the 
Board marks the close of the two groups of classification of applicants for exam- 
ination. Thereafter, the Board will have only one classification of candidates, and 
all will be required to take the Part I and Part II examinations. 

Tlie Board requests that all prospective candidates wlio plan to submit applica- 
tions in the near future request and use the new application form which has this 
year been inaugurated by the Board. The Secretary will be glad to furnish these 
forms upon request, together with information regarding Board requirements. 
Address Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), 
Pennsylvania. 


Books Received 


DISEASES OF METABOLISM. Detailed Methods of Diagnosis and Treatment. 
Edited by Garfield G. Duncan, M.D., Chief of Medical Service “B,” Pennsylvania 
Hospital, Associate Professor of Medicine, Jefferson !Medical College, Philadelphia, 
Pa. 158 illustrations and 7 plates in color, 985 pages. W. B. Saunders Company, 
Philadelphia, Pa., 1942. 

INTERNAL MEDICINE IN OLD AGE. By Albert Mueller-Dehara, M.D., As- 
sociate Visiting Physician, Welfare Hospital for Chronic Disease, etc., and S. 
Milton Rabson, M.D., Assistant Professor of Pathology, New York Post-Graduate 
Medical School, Columbia University, etc. 396 pages. The Williams & Wilkins 
Company, Baltimore, 1942. 

THE BOND BETWEEN US. The Third Component.. By Frederic Loomis, 
M.D. 267 pages. Alfred A. Knopf, New York, 1942. 

THE HISTORY AND EVOLUTION OF SURGICAL INSTRUMENTS. By 
Dr. C. J. S. Thompson, with a foreword by Dr. Chauncej’ D. Leake. 115 illustra- 
tions, 113 pages. Schuman’s, New York, 1942. 

PEDIATRIC GYNECOLOGY. By Goodrich G. Schaufiler, A.B., M.D., Assistant 
Clinical Professor of Obstetrics and Gynecology, University of Oregon Medica 
School, etc. 65 illustrations, 384 pages. The Year Book Publishers, Inc., Chicago, 
1942. 

UROLOGICAL DISEASES OP PREGNANCY. By E. Granville Crabtree, M.D., 
Urologist to the Boston Lying-in Hospital. With a chapter by George C. Prat le , 
M.D., Assistant Urologist to the Boston Lying-in Hospital. 158 illustrations, many 
in color, 472 pages. Little, Brown and Companj’’, Boston, 1942 . 
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Histidine in treatment of gastric pain and 
vomiting of pregnancy 
(Walther), 544 (Abst.) 

Hodgkin’s disease, pregnancy complicated 
bj”^ (Klawans), 895 

Hormonal therapy, postoperative, to spare 
remaining ovarian tissue 
(Owens), 326 

Hormone concentration, gonadotropic, in 
emesis gravidarum (Schoeneck), 
308 

estrogenic, determinations in premen- 
strual asthma (Waldbott and 
Bailey), 1006 (Abst.) 
follicle, initiation of labor (Friedrich), 
914 (Abst.) 

oxj'tocic effect of (Effkemann), 914 
(Abst.) 

follicular, effect of, on nonpatent Fal- 
lopian tubes (W h i t e s), 175 
(Abst.) 

Hospitals, smaller, problem of maternal 
mortality studies in (Richards), 
144 

Hydrocephalus, treatment of. in cephalic 
presentation (O’Connor and 
Gorman), 521 

Hydrothorax and ascites, fibroma of 
ovary associated with (Glass 
and Goldsmith, Jr.), 1048 

Hyperemesis gravidarum (Naeslund), 543; 
(Westman), 545 (Absts.) 
pathogenesis and treatment of (Brand- 
strup), 544 (Abst.) 

Hypertension, arterial, uterine fibroids as- 
sociated with (Johnson), 231 
relation of pyelonephritic injuries to 
kidney and to (Crabtree), 1072 
(Abst.) 

Hysterectomy in labor (Gustafson), 221 
in pregnancy (Gustafson). 221 
in puerperium (Gustafson), 221 


I 


Ice-bag prophylaxis, post-partum (Hoff 
and Spannagel), 916 (Abst.) 

Immunization, temporary, against preg- 
nancy, experiment in (Brunner), 
175 (Abst.) 

Immunology, clinical, biotherapy and 
chemotherapy (K o 1 m e r and 
Tuft). 907 (B. Rev.) 

In memoriam, Joseph Bolivar DeLee, 919 

Incision, transverse, rupture of scar of 
lower segment cesarean section 
with (Grusetz and Tisdall), 890 

Infant, effect of depriving, of its placen- 
tal blood (DeSIarch et al.). Ill 
(Abst.) 

newborn, diaphragmatic hernia m 
(Haugen and Ehrenberg). 502 
ether in blood of (Smith and Barker), 


763 

premature (Hess and Lundeen), 169 (B. 
Rev.) 

Infections, chancroidal (Fraser, Kane, 
and Parks), 701 

hemolvtic streptococcus, observations 
on, following delivery and abor- 
tion since advent of sulfanila- 
mide (Studdiford). 019 
of urinary tract associated with preg- 
nancv (Jaameri). 1072 (Abst.) 
treatment of. of pregnancy (Held- 


fond). 1073 (.Vbst.) 

roentgen treatment of (Kelly and 
Dowell), 90S (B. Rev.) 

Inguinal ectopia of ovary and Fallopian 
tube (Maver and Templeton), 
709 (Abst.) 
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Insufflation, gas, technique of (Mayer, 
Newman, and Ginzler), 52 
tubal, and lipiodol injection in sterility 
(Feiner), 639 

Internal diseases, thei-apeutics of (edited 
by Blumer and Sullivan), 170 
(B. Rev.) 

Intracervical survival of spermatozoa 
(Williams and Simmons), 652 

Inulin, clearances of, renal function stud- 
ies in normal pregnancy and in 
toxemia based on, plienol red, 
and diodrast (Taylor, Jr,, Wel- 
len, and Welsh), 007 

Inversion, complete, of uterus late in 
puerperium (O’Connor), S7S 
puerperal, chronic, of .uterus (Kobak 
and ^Mortimer), SS2 

Iodine tlierapj' and thyroid ext 2 ’act, com- 
parison of, in prevention of 
toxemia of pregnancy (Colvin, 
Bartholomew, and Grimes), 1S3 

Irradiation in treatment of carcinoma of 
cervix (Javert), fl-lO 

Item, American Association of Obstetri- 
cians, Gynecologists and Ab- 
dominal Surgeons, rules govern- 
ing award of "The Foundation 
Prize," 363 

American Board of Obstetrics and 
Gynecology, ISO, 362, 5-16, 729, 
730, 10S2 

Congress on Obstetrics and Gynecol- 
ogy, 302, .545 

continuation courses for practicing phy- 
sicians, KlSO 

postgraduate courses in obstetrics at 
Chicago Lying-in Hospital, ISO, 
302, 546, 730 


K 

Kapeller-Adler liistidinuria, piegnancy 
test of, in pregnant women 
(Kraus and Koenigstein), 3.53 
(Abst.) 

Kymographic records, contractions in 
labor based on, obtained from 
intrauterine balloon (Bickers), 
815 

L 

Labor, 911 (Absts.) 

analgesia in, sodium pentobarbital, 
caffeine as aid to (Daro and 
Stein), 94 

artificial initiation of, use of stilbestroi 
and progynon (Louros and Ky- 
riakis), 914 (Abst.) 

basergen during third stage of, intra- 
venous administration of (Rob- 
erts). S49 

blood picture during, alteration of GCol- 
ler and Umbricht), 724; Koller 
and Bietenholz), 724 (Absts.) 

cause of, determinative (Doneddu), 913 
(Abst.) 

contractions in, based on kymographic 
records obtained from intrau- 
terine balloon (Bickers), Sf5 
of human uterus during pregnancy 
and (Wilson), 955 

duration of, effect of premature rupture 
of membranes on (Metz), 915 
(Abst.) 

effect of lymphogranuloma venereum on 
(IVilson and Hesseltine), 459 

follicle hormone initiation of (Fried- 
rich), 914 (Abst.) 

forceps on aftercoming head (Dietrich), 
917 (Abst.) 

hysterectomy in (Gustafson), 221 

ice-bag prophylaxis, post-partum (Hoff 
and Spannagel), 916 (Abst.) 

induction of. by high puncture of mem- 
branes (Short), 915 (Abst.) 


Labor-~Con(.’d 

management and outcome of, in 742 
women with borderline pelves 
(Jacobs). 267 , 

placental stage of, use of ergonovine in 
(Davis and Boynton), 775 
statistical study of elderly primiparas 
(Nakadima), 911 (Abst.) 
sulfamldes during, results obtained by 
preventive use of (Gueniot), 725 
(Abst.) 

third stage of, ergonovine during, clin- 
leal application of (Diddle), 450 
uterine dynamics in, neurovegetative 
system and (Perez and Rosen- 
wassor), 912 (Abst.) 
motility during pregnancy and, clin- 
ical and physiologic aspects of 
(Penning), 791 

.Lactation, effect of nicotine on, in white 
mice (Willson), 839 

Inhibition of, during puerperium by 
methyl testosterone (Lass). 86 
neuritis nervi optici during (Sautter), 
727 (Abst.) 

Lesions, infectious, about external geni- 
tals (Speiser), 681 

stricture-forming, of female genitals 
and rectum (Fraser, Kane, and 
Parks). 698 

Leucojjlakia of vulva (Fraser. Kane, and 
Pai'ks), 703 

Lcucorrhoa in pregnancy (Cruickshank), 
361 (Abst.) 

Lipiodol Injection in sterility, study of 
tubal insufflation and (Feiner), 
639 

pregnancies following (Feiner), 648 

Luteinlzatlon, diffuse, of ovaries associ- 
ated with mascuiinization syn- 
drome (Geist and Gaines). 975 

Lymphogranuloma venereum (Speiser), 
680 

effect of, on pregnancy, labor, and 
fetus (Wilson and Hesseltine), 
459 

Lymphopathla venereum (Fraser, ICane, 
and Parks), COS 


M 

Madlener method, tubal sterilization by 
(Dippel), 177 (Abst.) 

Magnesium sulfate, epidural injections of, 
in treatment of perineal pruri- 
tus (Seimeanu and Adames- 
teanu), 334 (Abst.) 

Malignancy of ovaries (Goodall), 210 

March of medicine, 171 (B. Rev.) 

Mascuiinization syndrome, diffuse luteini- 
zation of ovaries associated with 
(Geist and Gaines), 975 
ovarian tumor with (Blackmun), 1030 

Mastitis, chronic, relation of, to carci- 
noma of breast (tVarren), 964 
(Abst.) 

post-partum, febrile, treatment of (Ja- 
cobi), 727 (Abst.) 

Maternal mortality studies, problem of, 
in smaller hospitals (Richards). 
144 

ovaries, observations on, and on twins 
in utei'o (Cummins), 1041 
pulmonary embolism by amniotic fluid 
(Bachman), 164 (Editorial) : 
(Lushbaugh and Steiner), 833 
welfare, department of, 144 

Maternity home care for unmarried 
mothers, 146 

Mating behavior In female mammals, ob- 
servations and experiments on 
(Young), 832 (Abst.) 

Mayo, doctors (Clapesattle), 905 (B. Rev.) 

Measles complicating pregnancy (Dyer), 
1076 (Abst.) . , 

Medical dictionary, American illustrated 
(Dorland), 172 (B. Rev.) 
Illustrations, art of, observations on 
(Palls). 1059. 
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Medicine, march of, 171 (B. Rev.) 

Meigs’ syndrome (Glas.s and Goldsmith, 
Jr.), 104S 

Jlembranes, rupture of, premature (Mor- 
ton, Peabody, Newdorp, and 
Adair), 422 

Menopause, stilbestrol in management of 
(Hollenbeck and Reel), 331 

Menstrual cycle, length of (Haman), S70 
relation of period of, to intracervical 
survival of spermatozoa (Wil- 
liams and Simmons), Gao 

Mental disorders associated with child- 
bearing (Boyd, Jr.), 14S, 335 
illness, relationship between, and parity 
(Boyd, Jr.), 153 

Mesodermal mixed tumors of body of 
uter.us (Ehrlich), 1021 

Jlesonephroma, malignant, of ovary 
- (Rosenblatt and Grayzel), IIG 

Metabolism of carbohydrates in preg- 
nancy (Tonkes), 1073 (Abst.) 
vitamin C, in pregnancy (Brieger), 358 
(Abst.) 

Methyl testosterone in inhibition of lac- 
tation during p u e r p e r i u m 
(Lass), 8G 

Microbe’s challenge (Eberson), 909 (B. 

Rev.) 

Minerals in human amnion and chorion 
at term, content and distribu- 
tion of (Kropp), 359 (Abst.) 

Monoamniotic twin pregnancy (Jones), 
130 

Morbidity following tubal insufflation 
(Feiner), 64G 

in pregnancy toxemia, analysis of late 
(Slmrall), S5S 

puerperal, febrile, relationship between 
late prenatal hemoglobin levels 
and (Bickerstaff), 997 

Mother and baby care in pictures (Za- 
brlskie), 903 (B. Rev.) 

Mothers, unmarried, maternity home care 
for, 14G 

Motility, intracervical, relation of somatic 
disease to (Williams and Sim- 
mons), 659 

Muscle — biological symposia (edited by 
Penn), 170 (B. Rev.) 

Myelitis, transverse, spontaneous painless 
parturition in pregnancy com- 
plicated by (Cohen. Brown, and 
Gowan), 873 


N 

Necrosis, post-partum, of anterior lobe of 
pituitary (Sheehan), 728 (Abst.) 
Negatan in treatment of cervicitis (Filler, 
Drezner, and Adamo), 897 
of trichomonas vaginalis vaginitis 
(Filler, Drezner, and Adamo), 

-'Cgatol in treatment of cervicitis (Filler, 
Drezner, and Adamo), 897 
of trichomonas vaginalis vaginitis 
(Filler, Drezner, and Adamo), 
1057 

Neuritis nervi optiei during lactation 
Vo (Sautter), 727 (Abst.) 

Aew lork Obstetrical Society, transac- 
vo u "23, 1070 

Newborn infants, ether in blood of (Smith 
and Barker), 7G3 

spina bifida and clubfeet in, prolapsus 
uteri associated with (Torpin), 

Nicotine, effect of, on lactation in white 
- mice (Willson), 839 

ses, obstetric, hemolytic streptococci 
throats of, incidence of 
(Cliesterman and Scandrett). 
. . 724 (Abst.) 

stetrics for (DeLee and Carmon), ICG 
(B. Rev.) 


Nutrition during pregnancy in light of 
present-day food rationing 
(Gaehtgens), 358 (Abst.) 
study in pregnancy (Williams and Fra- 
lin), 1 

Nutritional edema in pregnancy (Arnell 
"and Guerriero). 4G7 


O 

Observaciones Sobre la Clinica del Puer- 
perlo (Ruelas), 903 (B. Rev.) 

Obstetric pelvis, roentgenography of 
(Steele and Javert), 000 

Obstetrical and gynecological societies, 
American, roster of, 181, 182, 
731, 732 

cases In Chungking (Hammingway and 
Chung-Teh), 911 (Abst.) 

Society of Boston, transactions of, 1070 
of Philadelphia, transactions of, 910, 
1070 

Obstetrics, 901 (B. Revs.) 

- and gynecology, 1G6 (B. Revs.) 

practical problems in, department of, 
148. 335 

anesthesia in, intravenous (Robertson), 
912 (Abst.) 

for nurses (DeLee and Carmon), IGG (B. 
Rev.) 

graduate education in (Williams), 528 
paraldehyde in, with particular refer- 
ence to its use in eclampsia 
(Douglass and Linn). 844 
syphilis in (Plass and Sacks), 484 

Occiput posterior, normal presentation 
(Calkins), 277 

Office endocrinology (Greenblatt), 108 (B. 
Rev. ) 

Operation, Simpson, end results of, in Cl 
patients delivered at term 
(Anspach and Montgomery), 090 

Operative surgery (edited by Bancroft), 
1C9 (B. Rev.) 

Ourselves, about (Needham), 904 (B. 

Rev.) 

Ovarian disturbances and spastic colitis 
(Chiray et al.), 524 (Abst.) 
tissue, postoperative hormonal therapy 
to spare remaining (Owens). 32G 
tumor with masculinizing syndrome 
(Blackmun), 103G 

Ovary, adenoflbromas, serous, and cyst- 
adenofibromas of (Scott). 733 
Brenner tumor of, associated with uter- 
ine bleeding (Marwil and 
Beaver), 99 

fibroma of, associated with ascites and 
hydrothorax (Meigs’ syndrome) 
(Glass and Goldsmith, Jr.), 1048 
granulosa cell tumor of. and coincident 
carcinoma of uterus (Stohr), 
58G 

inguinal ectopia of, and Fallopian tube 
(Mayer and Templeton), 709 
(Abst.) 

luteinization of, diffuse, associated with 
masculinization syndrome (Geist 
and Gaines). 975 
malignancy of (Goodall). 210 
mesonephroma of, malignant (Ro.sen- 
blatt and Grayzel). 110 
torsion of. in pregnancy (Hoff. 1079 
(Abst.) 

tumors of, granulosa and theca cell 
(Henderson), 194 


P 

Pancreas, inflammation of. during preg- 
nancy (Grott), 1073 (Abst.) 

Paraldehyde in obstetrics with particuhir 
reference to its use In eclamp.'-la 
(Douglass and Linn). 844 

Parathyroid extract in pre-eclarnptlc tox- 
emia (Brougher). 710 
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Parturition, painless, spontaneous, in 
pregnancy complicated by trans- 
verse myelitis (Cohen, Brown, 
and Gowan), 873 

Pelves, borderline, management and out- 
come of labor in 742 women 
with (Jacobs), 207 

Pelvic inlet, proper posturing of, acces- 
sory apparatus to assist in 
(Taylor), 140 

Pelvis, fractures of, healing of fractures 
during pregnancj' and course of 
labor after (Putz), 1070 (Abst.) 

obstetric, roentgenography of (Steele 
and Javert), 000 

Peptic ulcer, acute perforated, pregnancy 
complicated by (Anderson), 883 

Perfringens septico-toxemia (Tisne), 728 
(Abst.) 

Pernocton and diiaudid, twiiiglit sleep 
with (Kirchner), 912 (Abst.) 

Perpetuation of error, 300 (Editorial) 

Phenol red, clearances of inulin, diodrast 
and, renal function studies In 
normal pregnancy and in tox- 
emia based on (Tayior, Jr., 
Wellen, and "Welsh), 507 

Pittsburgh Obstetrical and Gynecological 
Society, transactions of. 723 

Pituitary, anterior lobe of. post-partiim 
necrosis o f (Sheelian), 728 
(Abst.) 

Pituitrin, response to, administered dur- 
ing late pregnancy (Wilson), 
902 

Placenta, human, exit of intervillous 
blood from (Stieve), 359 (Abst.) 

incarceration of, in cesarean scar, uter- 
ine rupture due to (HUutsch), 
918 (Abst.) 

x-ray localization of (Buxton, Hunt, 
and Potter), 010 

Placental blood, effect of depriving infant 
of its (DeMarsh et al.). Ill 
(Abst.) 

stage, attempt to hasten, and diminish 
loss of blood (Brunner), 910 
(Abst.) 

of labor, use of ergonovlne in (Davis 
and Boynton), 775 

transfer, comparative physiology of 
(Fiexner and Gellhorn), 905 

Plastic removal of redundant abdominal 
wall tissue (Richard), 527 
(Abst.) 

Pneumothorax, collapse therapy by. in 
tuberculous pregnant women 
(Minniti), 1071 (Abst.) 

Polyneuritis, severe, due to vitamin B 
deficiency in pregnancy (Mc- 
Googan), 752 

Postgraduate courses in obstetrics at 
Chicago Lying-in Hospital, item 
of, 180, 3(52. 540, 730 

Pre-eclampsia and eclamptic toxemia of 
pregnancy (Dexter and Weiss), 
901 (B. Rev.) 

study of (Irving), 543 (Abst.) 

toxemia, parathyroid extract in 
(Brougher), 710 

Pregnancy, abdominal, contribution to 
study of (Menendez), 903 (B. 
Rev.) 

after sterilization operation (Muller), 
178 (Abst.) 

and diabetes mellitus (Nothman), 1073 
(Abst. ) 

and disease, 1071 (Absts.) 

and pulmonary tuberculosis (Baker and 
AVard), 1072 (Abst.) 

and tuberculosis (Meixner). 1071 (Abst.) 

aplastic anemia in (Hurwitt and Field), 


42 

blood during, biochemical changes of 
(G e 1 1 e and Dnessens), S56 
(Abst.) . . 

diminished histaminase activity of, m 
initiating abortion (EfCkemann 
and Werle), 353 (Abst.) 


Pregnancy, blood—Cont’d 


estrogens in, biologic assay of (Gold- 
berger and Prank), 805 
transfusions in (Hamilton and Mar- 
tini), 313 

complicated by acute perforated peptic 
ulcer (Anderson), 883 
by bilateral dermoid cysts (Doyle and 
Daversa), 1045 

ovarian dermoid cysts (Bowles), 
1078 (Abst.) 

by Hodgkin’s disease (Klawans), 895 
by measles (Dyer), 1070 (Abst.) 
by transverse myelitis, spontaneous 
painless parturition in (Cohen, 
Brown, and Gowan), 873 
contractions of human uterus during, 
and labor (AA’^ilson). 955 
diagnosis of, test for (ICelso), 354 
(Abst.) 

use of reducing factor of pregnancy 
urine in (Bowman), 353 (Abst.) 
disorders, diagnostic value of pregnane- 
dfol excretion in (Cope). 354 
(Abst.) 

duration of, law concerning (Hose- 
mann), 301 (Abst.) 
variation of. in brood animals (Diet- 
rich), 300 (Abst.) 

dwarfism in, chondrodystrophic (Spald- 
ing), 720 

ectopic, diagnosis of, gynecographic aid 
in (Stein), 400 
ruptured (Johnson), 437 
effect of, and puerperal state on growth 
of malignant tumors (Mankin), 
1075 (Abst.) 

l.vmphogranuloma venereum on (AA’'il- 
son and Hesseltine), 459 
eye changes in (Sakler), 542 (Abst.) 
following tubal insuillation (Peiner), 
040 

ganglioneuroma complicating (Foster, 
Berman, and Compton), 127 
grippe in, adrenal insufficiency with 
(Schwaighofer), 1078 (Abst.) 
hysterectomy in (Gustafson), 221 
in syphilitic mother (Benensohn). 508 
infections of urinary tract associated 
with (Jaameri), 1072 (Abst.) 
infiammation o f pancreas during 
(Grott), 1073 (Abst.) 
immunization against, temporary, ex- 
periment in (Brunner), 175 
(Abst.) 

interruption of, in herpes gestationis 
(Mayr), 1070 (Abst.) 
ieucorrhea in (Cruickshank), 361 (Abst.) 
metabolism of carbohydrates in (Ton- 
kes), 1073 (Abst.) 

nutrition during, in light of present-day 
food rationing (Gaehtgens), 3o8 
(Abst.) 

study in' (Ainiliams and Fralin), 1 
nutritional edema in (Arnell and Guer- 
riero), 467 

physiology of, 353 (Absts.) _ 

pre-eclamptic and eclamptic toxemia oi 
(Dexter and AVeiss), 901 (B. 

prolonged (Tscherne and Engelhart), 
360 (Abst.) 

psychiatric states following, treatment 
of (ICraines), 1077 (Abst.) 
pyelitis of, etiologic mechanism of 
(Martins), 1072 (Abst.) 
renal function studies in normal, and 
in toxemia based on clearances 
of inulin, phenol red, and dio- 
drast (Taylor, Jr., AA'^ellen, and 


Welsh). 567 . , _ , 

roentgenology of, clinical (Snow), 

(B, Rev.) 

syphilis in (Speiser), 1074 (Abst.) 
test for (Paddock). 355 (Abst.) 
eight-hour and twenty-four-hour, uv 
(Correspondence) 
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Pregnancy, test — Cont’d 


for early, frog test as rapid diag- 
nostic (Weisman and Coates), 
35G (Abst.) 

of Kapeller-Adler histidinuria in preg- 
nant women (Kraus and Koe- 
nigstein), 353 (Abst.) 
rapid diagnostic, frog test (Xenopus 
laevis) as (Weisman, Snyder, 
and Coates), 135 

tests of past and present (Henriksen), 
355 (Abst.) 

tetany in, treatment of (Anderson and 
Musselman), 517 

torsion of ovary in (Hoff), 1079 (Abst.) 

toxemia of, 539 (Absts.); (Dieckmann), 
902 (B. Hev.) (see alao Toxemia 
of pregnancy) 

glomerular infiltration and renal 
blood flow in (Dill, Isenhour, 
Cadden, and Schaffer), 32 
morbidity in, late (Simrall), 858 
prevention of, comparison of thyroid 
extract and iodine therapy In 
(Colvin, Bartholomew, and 
Grimes), 183 

tubal, bilateral (Cox and Steinberg), 


120 

clinical and pathologic study of 
(Lisa, Alessi, and Solomon), SO 
unruptured, diagnosed by gynecog- 
raphy (Stein), 525 
twin, fraternal (Cummins). 1041 
monoamnlotlc (Jones), 130 
urinary tract infection of. treatment of 
(Heldfond), 1073 (Abst.) 
urine, pregnanediol in, significance of 
(Daniel and Tien), 355 (Abst.) 
uterine motility during, and labor, clin- 
ical and physiologic aspects of 
(Fenning), 791 

vitamin B deficiency in. as Indicated 
by test for OBT principle (Hor- 
witz and Farley), 357 (Abst.) 
severe polyneuritis due to (Mc- 
Googan), 752 

vitamin C (Ribeiro), 357 (Abst.) 

metabolism in (Brieger), 358 (Abst.) 
weight studies in (Waters), 820 
Pregnanediol e.xcretion, diagnostic value 
of, in pregnancy disorders 
(Cope), 354 (Abst.) 

m pregnancy urine, significance of 
(Daniel and Tien), 355 (Abst.) 
in toxemia of pregnancj', excretion of 
„ (Cope), 540 (Abst.) 

Premature delivery (Cantone), 911 (Abst.) 
infant (Hess and Lundeen), 109 (B. 
Rev.) 

rupture of membranes (Morton. Pea- 
body, Newdorp, and Adair), 422 
treatment of (Gross). 915 (Abst.) 
Presentation, breech (Gairdner. Hadley, 
and Jackson), 915 (Abst.) 
cephalic, hydrocephalus in. treatment of 
(O'Connor and Gorman). 521 
normal, occiput posterior (Calkins), 277 
Primiparas. elderly, statistical study of 
(Nakadima), 911 (Abst.) 
Progesterone, effect of, in primary dys- 
menorrhea (Bickers), 005 
eucct of, on threatened abortion (Bick- 
ers), gG5 

on uterine contractions (Bickers), GG3 
1 rogynon and stilbestrol, use of, in arti- 
ficial initiation of labor (Louros 
and Kyriakis). 914 (Abst.) 
Prolapsus uteri associated with spina 
bifida and clubfeet in newborn 
T),- infants (Torpin), 892 

r rontosil, combatting septic conditions 
(Benthin), 725 (Abst.) 
r^runtus, perineal, pathogenesis of (Sei- 
meanu and Adamesteanu), 334 
p (Abst.) 

scudohermaphroditism. massive adrenal 
carcinoma with (Albert), 899 
(Abst.) 


Psychiatric states following pregnancy, 
treatment of (Kraines), 1077 
(Abst.) 

Psychoneuroses (Boyd), 337 

Psychoses, manic-depressive (Bovd, Jr.), 
153 

puerperal (Wick). 1077 (Abst.) 

Puerperal inversion, chronic, of uterus 
(Kobak and Mortimer), 882 
mental disorders, nature and causes of 
(Boyd, Jr.), 148 

morbidity, febrile, relationship between 
late prenatal hemoglobin levels 
and (Bickerstaff). 997 
psychoses (Wick), 1077 (Abst.) 
tetanus, treatment of (Arbogast and 
Embacher), 727 (Abst.) 
thrombophlebitis (C a f f a r a 1 1 o), 72G 
(Abst.) 

Puerperium, 724 (Absts.) 
blood during, glutathione content of 
(Cadden), 357 (Abst.) 
hysterectomy in (Gustafson). 221 
inhibition of lactation during, by methyl 
testosterone (Lass), SG 
inversion, complete, of uterus late in 
(O’Connor), S7S 

Pulmonary embolism, maternal, by am- 
nio t i c fluid (Bachman), 1G4 
(Editorial) ; (Lushbaugh and 
Steiner), 833 

tuberculosis and pregnancy (Baker and 
Ward), 1072 (Abst.) 

Pyelitis of pregnancy, etiologic mecha- 
nism of (Martins). 1072 (Abst.) 

Pyelonephritic injuries to kidney and re- 
lation to hypertension (Crab- 
tree), 1072 (Abst.) 


Q 

Quintuplet births in Wisconsin (Kettel), 
838 (Abst.) 


R 

Radiation therapy (Ellinger), 170 (B. 

Rev.) 

Radium in treatment of uterine bleeding 
caused by benign lesions (Ran- 
dall, Lovelady, and Sluder), 377 
induced amenorrhea, gestation fourteen 
years after (Rosenberg and 
Schenck), 1033 

Rectoceies, reduction of large, transverse 
plication of rectum for (Dann- 
reuther), 280 

Rectum, stricture-forming lesions of fe- 
male genitals and (Fraser, 
Kane, and Parks), G9S 
transverse plication of, for reduction 
of large rectoceies (Dann- 
reuther), 2SG 

Reducer, weight, complete (Gerling), 172 
(B. Rev.) 

Renal blood flow and glomerular filtra- 
tion in toxemias of pregnancy 
(Dill, Isenhour, Cadden, and 
Schaffer), 32 

function studies in normal prognanc.v 
in toxemia based on clearances 
of inulin, phenol red. and dio- 
drast (Tavlor, Jr., Wellen, and 
Welsh), 507 

Retroflexioversion, treatment of, in child- 
bearing women (Anspach and 
JIontgomeiT). 090 

Roentgen treatment of infections (Kelly 
and Dowell). .905 (B. Rev.) 

Roentgenography o f obstetric pelvis 
(Steele and .Javert), GOO 

Roentgenologv, clinical, of pregnancy 
(Snow), 902 (B. Rev.) 

Roster of American obstetrical and gyne- 
cological societie.s, 181. 182. 731, 
732 
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Rupture of membranes, induction of labor 
by (Short), 915 (Abst.) 
premature (Morton, Peabody, New- 
dorp, and Adair), 422 
effect of, on duration of labor 
(Metz), 915 (Abst.) 
treatment of (Gross), 915 (Abst.) 
of scar of lower segment cesarean sec- 
tion with transverse incision 
(Grusetz and Tlsdall), SOO 
of subserous blood vessel of uterus dur- 
ing pregnancy, intra-abdominal 
hemorrhage from (Kisimoto et 
al.), 1079 (Abst.) 


S 


Salpingotomy as operative treatment in 
tubal sterilits' (Vasciaveo), 170 
(Abst.) 

Scar, rupture of, of lower segment cesar- 
ean section with transverse 
incision (Grusetz and Tisdall), 
890 

Schizophrenia associated with childbear- 
ing (Boyd, Jr.), 158 

Semlologia do Ovario, com um Estudo 
Particular da citologla A'aginal 
(Rodrigues), 903 (B. Rev.) 

Septico-toxemia, perfringens (Tisnc), 728 
(Abst.) 

Sex life, (Kahn), 909 (B. Rev.) 

Simpson operation, end results of, in 01 
patients delivered at term 
(Anspach and Montgomery), 090 

Society transactions. American Associa- 
tion of Obstetricians, Gynecol- 
ogists, and Abdominal Surgeons, 
352 

Central Association of Obstetricians 
and Gynecologists, 530 

Chicago Gynecological Society, 537, 
910 

New York Obstetrical Society, 723, 
1070 

Obstetrical Society of Boston, 1070 
of Philadelphia. 910, 1070 

Pittsburgh Obstetrical and Gyneco- 
logical Society, 723 

Sodium pentobarbital analgesia in labor, 
caffeine as aid to (Daro and 
Stein), 94 

perborate therapy in trichomonas vag- 
inalis vaginitis (Smith), S4S 
(Abst.) 

Spermatic fluid, analysis of specimens of 
(McClellan), 174 (Abst.) 

pathology, relation of, to intracervical 
survival (Williams and Sim- 
mons), 058 

Spermatozoa in vitro, cyclic penetrability 
of human cervical mucus to 
(Lamar et al.), 174 (Abst.) 

intracervical survival of (Williams and 
Simmons), 052 

Spina bifida and clubfeet in newborn in- 
fants, prolapsus uteri associated 
with (Torpin), 892 

Sterile and fertile periods in women 
(Latz and Reiner), 74 

Sterility, 173 (Absts.) 

anovulatory factor in (Griffith and Mc- 
Bride), 1012 

caused by occlusion of tubes, conserva- 
tive treatment of. is there a 
chance for (Clauberg), 170 
(Abst.) 

due to tubal occlusion, patients operated 
at Oslo Clinic for (Lorset), 170 
(Abst.) 

germ plasm factor of (Williams), 173 
(Abst.) 

human (McClellan), 174 (Abst.) 

treatment of, with small dose x-ray 
therapy (Friedman and Flnk- 


ler), 852 , . , 

tubal insufflation and Ilpiodol injection 
in, study of (Feiner), 639 
salpingotomy as operative treatment 
in (Vasciaveo), 176 (Abst.) 


Sterilization during puerperium contrain- 
dicated. is (Amundsen), 177 
(Abst.) 

operation, pregnancy after (MUller), 
178 (Abst.) 

tubal, by Madlener method (Dippel), 
177 (Abst.) . 

comparison of Irving and Pomeroy 
methods of (Fox). 330 (Abst.) 

Stilbestrol and progynon, use of, in arti- 
fleia! initiation of labor (Louros 
and Kyriakis), 914 (Abst.) 

in management of menopause (Hollen- 
beck and Reel), 331 

Streptococci (sec Hemolytic streptococci) 

Strogatioff, method of, treatment of ec- 
lampsia b y (Furtado), 543 
(Abst.) 

Sulfamides during labor, results obtained 
by preventive use of (Gueniot), 
725 (Abst.) 

Sulfanilamide, hemolytic streptococcus in- 
fections following delivery and 
abortion since advent of (Stud- 
diford). 019 

uterine packs impregnated with, use of 
(Anderson, Gardner. Gunderson, 
and Slack), 410 

Sulfanflylguanidine, use of, in mycotic 
vaginitis (Pinkston and Burch), 
1058 

Sulfathiazole in treatment of gonorrhea 
in female (Smith and Deakin), 
290 

Surgery, abdominal, of infancy and child- 
hood (Ladd and Gross), ICS (B. 
Rev.) 

in treatment of carcinoma of cervix 
(Scheffey, Thudium, and 
Farcll), 940 

operative (edited by Bancroft), 169 (B. 
Rev.) 

Suspension operations, requisites o f 
(Anspach and Montgomery), 691 

Symphysis, separation of, in spontaneous 
delivery (Bock), 917 (Abst.) 

Syphilis (Fraser, Kane, and Parks), 099; 
(Speiser), 083 

congenital, in one of twins (Smith. Jr., 
and Spence, Jr.). 1074 (Abst.) 

effect of, and its treatment on incidence 
of toxemia of pregnancy (Peck- 
ham), .HI (Abst.) 

in obstetrics (Plass and Sacks), 484 __ 

in pregnant woman (Speiser), 10(4 
(Abst.) . , 

incidence of, in hospital and private 
clinic (Londres), 805 (Abst.) 

Sj'philitic mother, pregnancy in (Benen- 
sohn), 508 


T 

'est for pregnanej^ (Paddock), 355 
(Abst. ) . , , . 

frog (Xenopus laevis) as rapid diag- 

nostic test for pregnancy (wels- 
man, Snyder, and Coates), 135 
pregnancy, eight-hour and twenty-four- 
hour, 729 (Correspondence) 

’ests, pregnancy, of past and present 
(Henriksen), 355 (Abst.) 

'etanus, puerperal, treatment of (Arbo- 
gast and Embacher), 72r 
(Abst.) ^ ^ 

etany in pregnancy, treatment of tAn- 

derson and Musselman), 547 
heca cell tumor (Danforth), 526 

and granulosa tumors of ovary 
(Henderson), 194 , 

hrombophlebitis, puerperal (Caiiarattol, 
726 (Abst.) . . 

hymectomy for generalized asthema 
(Leriche and Jung), 804 (Abst.) 
hyroitl extract and iodine therapy. 

parison of, in preventwn or 
toxemia of pregnancy (Colvin. 
Bartholomew, and Grimes), 
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Torsions of ovary in pregnancy (Hoff), 
1079 (Abst.) 

of pregnant .uterus (Acclvile), 107S 
(Abst.) 

Toxemia of , pregnancy, 539 (Absts.) ; 
(Dieckmann), 902 (B. Rev.) 
etiology of, new orientation on (Hof- 
bauer), 539 (Abst.) 
glomerular filtration and renal blood 
flow in (Dill, Isenhour, Cadden, 
and Schaffer), 32 

incidence of, effect of syphilis and 
its treatment on (Peekham), 
541 (Abst.) 

late, personality type of patients with 
(McNeile and Page). 542 (Abst.) 
pre-eclamptic and eclamptic (Dexter 
and Weiss), 901 (B. Rev.) 
pregnanediol in, excretion of (Cope), 
540 (Abst.) 

prevention of, comparison of thyroid 
extract and iodine theraps' in 
(Colvin, Bartholomew. and 
Grimes), 183 

vascular lesions of, remote (McKel- 
vey), 541 (Abst.) 

pre-eclamptic parathjmoid extract in 
(Brougher), 710 

pregnancy, morbidity in, late (Simrall), 
858 

renal function studies in normal preg- 
nanej' and in, based on cleai-- 
ances of inulin, phenol red, and 
diodrast (Taylor. Jr., Wellen, 
and Welsh), 507 

Transfusions, blood, in pregnancy (Ham- 
ilton and Martini), 313 

technique and therapeutics of, blood 
bank and (Kilduffe and De- 
Bakey), 907 (B. Rev.) 

Trauma, birth — intratesticular hemor- 
rhage (Halpert). 1028 

Trichomonad infestations (Escomel), 79 

m . (Abst.) 

Trichomonas vaginalis infestation (Lis- 
ton), 520 (Abst.) 

therapy of, evaluation of particular 
. mode of (Elden), 1054 
vaginitis (Fraser, Kane, and Parks), 
703 

sodium perborate therapy in 
(Smith), 848 (Abst.) 
treatment of, with negatan (nega- 
tol), (Filler. Drezner, a n d 
Adam9), 1057 

rubai and uterine motility, simultaneous 
radiologic and kinetic recording 
of (Mayer, Newman, and Ginz- 
ler), 52 

insufflation and llplodol injection in 
sterility, study of (Feiner). 039 

occlusion, sterility caused by. is there 
chance for conservative treat- 


ment of (Clauberg). 170 (Abst.) 
due to, patients operated on at 
Oslo Clinic for (Dorset), 170 
(Abst.) 

Piegnancy, bilateral (Cox and Stein- 
,, , berg), 120 

Clinical _ and pathologic study of 
(Lisa, Alessi, and Solomon). SO 
unruptured, diagnosed by gynecog- 
(Stein). 525 

J’leiiiitj. salpingotomy as operative 
treatment in (Vasciaveo), 170 
(Abst.) 

sterilization by Madlener metho-^ (Dip- 
pel). 177 (Abst.) 

omparison of Irving and Pomerov 
Tiih<. iPcthocls of (Fox). 330 (Abst.) 
, arg.vria of. local, and uterus (Dash, 

TiiVin>.„, 1 Davidsohn), 112 

lubeiculosis (Speiser). (5S9 

ev, Ofelxner). 1071 (Abst.) 

• '^dologjc (Eichner, Bookatz, and 
Hirsch), 00 

genitals (Fraser, Kane, and Parks). 
1 03 

PUlnionan-, and pregnancy (Baker and 
Ward). 1072 (Abst.) 


Tuberculosis y Psicopatias (Melgar), 172 
(B. Rev.) 

Tumors, Brenner, of ovary associated 
with uterine bleeding (Marwil 
and Beaver), 99 

cytologic relationship of Walthard 
' cell rest to, and to pseudomu- 
cinous cystadenoma (Danforth), 
984 

desmoid, of back (Tuta and Fisch- 
mann) , 124 

granulosa and theca cell, of ovar.v 
(Henderson), 194 

cell, of ovary and coincident car- 
cinoma of uterus (Stohr), 580 
malignant, growth of, effect of preg- 
nancy and puerperal state on 
(Mankln), 1075 (Abst.) 
mesodermal mixed, of body of uterus 
(Ehrlich). 1021 

of round ligament of uterus (Schnedorf 
and Orr). 1044 (Abst.) 
ovarian, with masculinizing syndrome 
(Blackmun). 1036 
theca cell (Danforth), 526 
Twilight sleep with dilaudid and pernoc- 
ton (Kirchner), 912 (Abst.) 
Twin pregnancy, fraternal (Cummins). 
1041 

monoamniotic (Jones), 130 
Twins, syphilis, congenital, in one 
(Smith, Jr., and Spence, Jr.), 
1074 (Abst.) 


U 

Ulcer, peptic, acute perforated, pregnancy 
complicated by (Anderson). 883 

Urinary excretion of estrogens in normal 
and toxemic pregnancies 
(Ch'ing-shan), 540 (Abst.) 
output, effect of eclamptic blood on, 
and blood pressure of human 
recipients (Page). 539 (Abst.) 

Urinary tract, infections of. associated 
with pregnancy (Jaameri). 1072 
(Abst.) 

of pregnancy, treatment of (Held- 
fond), 1073 (Abst.) 

Urine, pregnancy, pregnanediol in. sig- 
nificance of (Daniel and Tien). 
355 (Abst.) 

reducing factor of, in diagnosis of 
pregnancy (Bowman), 3.53 
(Abst.) 

Uterine and tubal motility, simultaneous 
radiologic and kinetic recording 
of (Mayer, Newman, and Ginz- 
ler), 52 

bleeding, Brenner tumor of ovary as- 
sociated with (Marwil and 
Beaver) , 99 

treatment of. radium in. caused by 
benign lesions (Ranclall, Love- 
lady, and Sluder). 377 
closure, improved method of, in high 
classical cesarean section (Pot- 
ter and Elton). 303 

contractions, effect of progesterone on 
(Bickers), 603 

dvnamics in labor, neurovegetative sys- 
tem and (Perez and Rosenwas- 
ser), 912 (Ab.st.) 

fibroids associated with arterial hyper- 
tension (Johnson). 231 
Inertia severe, tre.ated by cutting cer- 
vix (O’Sullivan). 913 (Abst.) 
motility during pregnancy and labor. 

clinical and physiologic aspecU; 
of (Fennirig). 791 

packs impregnated with sulfanilainide. 

use of (Anderson. Gardner. 
Gunderson, and Slack), 410 
rupture due to incarceration of placenta 
in cesarean .scar (Hiiutsch), 91.*^ 
(Abst.) 
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Uterosalpingography (Feiner), GIT 
Uterus, argyria of. local, and tube (Lash, 
Simmel, and Davidsohn), 112 
carcinoma of, coincident, granulosa cell 
tumor of ovary and (Stohr), 5SG 
contractions of, during pregnancy and 
labor (Wilson). 955 

contrast filling of, dangers and injuries 
by, and their prevention (Lein- 
zinger), 17G (Abst.) 

functional Independence of each halt of 
(Schultze), 913 (Abst.) 
inversion of, complete, late in puer- 
perium (O’Connor). STS 
puerperal, ehronic (Kobak and Mor- 
timer), S82. 

mesodermal mixed tumors of body of 
(Ehrlich). 1021 

pregnant, torsion of (Accivile), 10T8 
(Abst.) 

round ligaments of, tumors of (Schne- 
dorf and Orr), 1044 (Abst.) 
rupture of, penetrating chorionepithe- 
lioma with, and fatal intra- 
abdominal hemorrhage (Rosen- 
bloom), 133 


V 

Vaginal hernia, posterior (Cobb), TOO 
(Abst.) 

Vaginitis, mycotic, sulfanllylguanidine in, 
use of (Pinkston and Burch), 
105S 

therapy of (Escomel), T9 (Abst.) 
trichomonas vaginalis, treatment of. 
with negatan (negatol) (Filler, 
Drezner, and Adamo). 1057 

Vascular lesions, remote, of toxemias of 
pregnancy (McKelvey), 541 
(Abst.) 


Vitamin B deficiency in pregnancy as in- 
dicated by 'test for OBT prin- 
ciple (Horwitz and Farley), 357 
(Abst.) 

polyneuritis due to (McGoogan), 
752 

C content of umbilical cord blood, ma- 
ternal blood, and colostrum 
(Mbller-C h r i s t e n s e n and 
Thorup), 5S5 (Abst.) 
in pregnancy (Ribeiro), 357 (Abst.) 
metabolism in pregnancy (Brleger), 
35S (Abst.) 

K deficient diet, abortion in rabbits fed, 
(Moore. Bittenger, Miller, and 
Heilman), 1007 

Vomiting of pregnancy, treatment of 
gastric pain and, by means of 
histidine (Walther), 544 (Abst.) 

Vulva, adenocarcinoma of, 178 (Corre- 
spondence) 

malignancy of (Graves and Mezer), 1010 
W 

Walthard cell rest, cytologic relationship 
of, to Brenner tumor of ovary 
and to pseudomucinous cystade- 
noma (Danforth), 984 

Weight reducer, complete (Gerling), 172 
(B. Rev.) 

studies in pregnancy (Waters), 82G 

Wound disruption and its management 
(Schmitz and Beaton). SOO 

Wry neck, new obstetrical phenomenon 
(Fuchs), 012 (Abst.) 

WUrzburg basiothryptor (Gauss), 918 
(Abst.) 

X 

X-ray localization of placenta (Buxton, 
Hunt, and Potter). 010 

therapy, small dose, treatment of steril- 
ity with (Friedman and Fink- 
ler), 852 
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select group relative to the contraction phase, no improvement in the 
relaxation phase or the over-all duration ; in fact, the standard deviation 
from the mean is increased with case selection. 

Difficulty was initially experienced in accounting for these results. 
Investigation disclosed that many of the extremes found in the tabu- 
lated data for the selected multiparas were associated with multiparas, 
gravida vi to xviii. It was deemed advisable to exclude the findings of 
these cases from the class of selected multiparas. Analysis of the se- 
lected multiparas, gravida ii to vi, gave the following results (Table II, 
B versus D ) . Improvements in the standard deviations are present in 
the selected cases in regard to the contraction, relaxation phases and 
the over-all duration of the contractions. At the same time there occurs 
a general decrease in the arithmetical means. Inspection of the re- 
spective significance ratios (Table III, 0) shows a significant decrease 
in the over-all duration while a possibility exists that the decrease in 
contraction and relaxation phases maj'’ exist. In general, the findings 
show tendencies similar to those observed in the primiparas. 

The results obtained from the selected primiparas were compared 
with those obtained from the selected multiparas, gravida ii to vi (Table 
II, H versus D and Table III, L). The means for the contraction 
phase, relaxation phase and over-all duration are larger for the multip- 
aras. The standard deviation for the relaxation phase and over-all dura- 
tion are less for the primiparas than for the multiparas. No significant 
difference exists between the means of the over-all duration of contrac- 
tions, but there exists a possibility that a significant difference exists 
between the relaxation phases and a probability that a statistically 
significant difference exists in the contraction phases. 

In view of the number of primiparas and multiparas Avith prema- 
turely ruptured membranes, it Avas deemed advisable to study these 
cases separately to determine their deviation from the “normal. In 
addition all the cases Avere analyzed in terms of duration of labor, time 
of rupture of the membranes compared to time of deliA'ery, and duration 
of time betAAmen rupture of membranes and the onset of clinical laboi. 
The folloAving represent the means of each group. 


Primiparas 'with early, usual or delayed rupture of 
Clinical labor duration 
Rupture of membranes 

Interval between onset of labor and rupture 
of membranes 


membranes : 

17.0 hours 

4.3 hours before delivery 

12.0 hours 


Primiparas with premature rupture of membranes: 
Clinical labor duration 
Rupture of membranes 

Interval between rupture of membranes and 
onset of labor 


16.6 hours 

23.6 hours before delivery 
7.4 hours 


Multiparas with early, usual or delayed rupture of membranes . 

Clinical labor duration 11-^ j delivery 

Rupture of membranes 

Interval between onset of labor and rupture i-O hours 
of membranes 
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Multiparas with premature rupture of membranes: 

Clinical labor duration 6.6 hours 

Eupture of membranes 27.4 hours before delivery 

Interval between rupture of membranes and 20.8 hours 
onset of labor 

From the above, the average duration of clinical labor for all primip- 
aras was 16 plus hours ; for all multiparas 9 plus hours. In the multip- 
aras and primiparas with usual, earlj^ or delayed rupture of mem- 
branes, the average times for rupture of membranes before delivery were 
comparable (4.3 hr. and 3.4 hr.) with a mean of 3.85 hours. In the 
multiparas and primiparas with spontaneous premature rupture of 
membranes, the average times for iTipture of membranes before delivery 
were comparable (23.6 hr. and 27.4 hr.) with a mean of 25.5 hours for 
the two classes. In primiparas with prematurely ruptured membranes, 
the average duration of clinical labor was 16.6 hours, a value comparing 
favorably with the average of seventeen hours for primiparas with un- 
ruptured membranes. In multiparas with spontaneous premature rup- 
ture of the membranes, the average duration of clinical labor was 6.6 
hours which is considerably less than the average duration of clinical 
labor for multiparas (11.5 hours) with intact membranes. For primip- 
aras, the average interval of latency between spontaneous rupture of 
membranes and the onset of clinical labor was 7.4 hours; whereas for 
multiparas it was 20.8 hours. This difference can be accounted for by 
the fact that there were in the multipara series 16 patients who were not 
at term and one of which had a latency of 356 hours. "Villien the multip- 
aras were limited to those patients of thirty-eight to forty-two weeks’ 
pregnancy, the latency was found to be 12.5 hours. While those multip- 
aras between twenty-eight and thirty-seven weeks of pregnancy had an 
average latency of 38.6 hours. 

The contractions of multiparas with spontaneous premature rupture 
of membranes were analyzed separately in respect to the contraction, 
relaxation phases, and the over-all duration of the contractions. Find- 
ings 111 terms of arithmetical means and standard deviations are shown 
in Table II (E). Table III (D) shows the statistical ratios found when 
comparisons were made between the findings of the unselected multip- 
aras with intact membranes and the unselected multiparas with rup- 
tured membranes. The means of the contraction phase and relaxation 
phase and durations are larger for the multiparas ivith ruptured mem- 
branes, significantly so for duration and relaxation phase, and probably 
so for the contraction phase. On the other hand the findings in regard 
to the arithmetical means and standard deviations for selected multip- 
^os (gravida ii to vi, with premature rupture of membranes) (Table II, 
)> do not differ significantly when compared to findings of the selected 
uiultiparas with unruptured membranes (Table III, E). 

The contractions of the primiparas with spontaneous premature rup- 
iie of membranes were analyzed separately in respect to the con- 
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traction, relaxation phases, and over-all duration of the contractions. 
The results in terms of arithmetical means and standard deviations are 
shown in Table II (I). The statistical comparison of this class with 
corresponding unselected cases is shown by the ratios found in Table III 
(H). It is seen that the means of the over-all durations are increased, 
and on closer inspection the contraction phase plays the more prominent 
role in the increase. When the primiparas were selected according to 
the standards set up, the findings in terms of the mean and standard 
deviations are shown in Table II (J). These findings when statistically 
compared with selected primiparas (Table II, H), show’^ the statistical 
ratios found in Table III (I). A significant difference exists only in 
the duration of the contraction phase. The selected primiparas with 
premature rupture of membranes when compared with selected multip- 
aras with premature rupture of the membranes show no difference of 
statistical significance (Table III, J). 

The duration of the contraction phase was statistically compared with 
the duration of the relaxation phase throughout all classes or groups of 
patients. Table II indicates that Avithout exception the duration of 
the relaxation phases is significantly longer than the duration of the 
contraction phase. Table IV of significant ratios indicates that the 
chances are exceedingly remote that in any similar series of cases that 
the reverse would be true. 

The over-all duration of the unselected small contractions secured 
from all sources Avere subjected to statistical analysis. The arithmetical 
mean Avas found to be 59.3 seconds and the standard deviation Avas 17.9 
seconds. 

Analysis Avas made of all the recordings in terms of frequency of 
large contractions per hour. Table II (A, B, and G) shoAV the arith- 
metical means and standard deviations. The average frequency of large 


Table IV 


SIGNIFICANCE B.ATIOS 
ASCENT A'S DESCENT 


Combine unselected multiparas and unselected primiparas 
Unselected multiparas gravida ii to xviii 
Selected multiparas gravida ii to xviii 
Selected multiparas gravida ii to vi 

Unselected multiparas with premature.rupture of membranes 
Selected multiparas with premature rupture of membranes 
Unselected primiparas 
Selected primiparas 

Unselected primiparas with premature rupture of membranes 
Selected primiparas with premature rupture of membranes 


9.68 

21.12 

8.00 

8.02 

10.20 

7.32 

20.66 

8.24 

6.67 

6.22 


contractions Avas 17.5 per hour. No statistically significant di eie 
in this connection Avas found to exist betAveen the pi'imiparas as a gio p 
and the multiparas as a group (Table III, A, F, and K). 

Furthermore all recordings Avere analyzed in respect to t le p us 
minus percentage of spontaneous change in frequency response. 
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selected patients in which individual recordings used Avere obtained 
fifteen hours or less before delivery and compared with those secured 
one or less hours before or after any individual recording, the mean 
plus or minus spontaneous change was found to be 27 per cent AAuth a 
standard deviation of 15 per cent. 

DISCUSSION 

The recorders used in this investigation measure surface displace- 
ments; it is readily understood that topographic changes of the anterior 
abdominal wall are recorded. Our analysis shoAVs that the displace- 
ments associated Avith uterine contractions are the result of the single 
or combined action of three uterine factors : 

1. The change AA'hich occurs in the cross-sectional outline of the uterus 
Avith the rise in internal tension. This change is characteristic in that 
a fluid-filled organ haAung an ovoid cross-sectional outline becomes more 
spherical Avith a rise in internal tension. It has been ascertained A\dth 
small to moderate resting intrauterine tensions that the displacement is 
large Avhen compared to the acting tension and varies in a manner pro- 
portionate to the tension. With high resting internal tension, the dis- 
placement resulting from an increase of tension is small in comparison 
to the acting tension and not proportionately related to tension changes. 
With extremely high resting intrauteidne tension, such as occurs in 
abriiptio placentae, the displacements are very small. 

2. The displacement component present and associated Avith uterine 
Contractions in Avhich there is either a localized or generalized thicken- 
ing of the uterine Avail. 

3. The displacement produced by the resultant of acting forces tend- 
ing to pull the organ anteriorly. 

From our study it Avas apparent that displacements associated Avith 
uterine activity may be symmetric or asymmetric, localized or general- 
ized, rhythmic, or arrhythmic, of the same intensit 5 ' or of variable in- 
tensity, and at the same time, the tone level as reflected in the abscissae 
uiay remain constant or fluctuate above and beloAV the arbitrary selected 
base line. The recordings obtained with the recorders used show changes 
m rhythm, intensity, and tone level. On the other hand asymmetric, 
symmetric, localized, or generalized uterine actiAuties are indicated by 
notations placed on the recordings at the time of their obseiwance. 

We have found it necessary to distinguish between large and small 
contractions. The large are conventionally ItnoAvn as the Braxton Hicks 
of prelabor and are usually characterized by the generalized and co- 
ordinated nature in Avhich the uterine muscle contracts. The}^ are of 
lelative long duration, and of relative great magnitude. These contrac- 
tions ha A'e attributes similar to the prodromal or early intermittent con- 
tractions of labor and ultimately manifest themselves as true labor eon- 



802 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

tractions associated with the intermittent pains of labor. There is 
evidence of bilateral sources of excitation in which symmetrical halves 
of the uterus may be under the influence of separate excitation centers, 
this accounting for some asymmetric responses. Notations made on the 
recordings indicate that each half of the uterus responded asynchron- 
ously. 

Theoretically, normal excitation and sjunmetrical action may involve 
either synchronous excitation from two sides, or asynchronous excitation 
in which the excitation developing from one side precedes that of the 
other side, or the excitation may involve but one side only. 

The small contractions are of particular interest and are found pres- 
ent during pregnancy and labor. These contractions are characterized 
when present by their rhythm, relatively low amplitude and short 
duration. Singly or in eomljination with the large contractions they 
are apparently concerned in producing the changes Imow to take place 
in the lower uterine segment, previous to and during labor. Hence, 
they may be considered as evidence of preparatory uterine activity. 



MINUTES 
Fi&. 5. 


This activity may thus account for the placental separation in margina 
or central placenta previa with the associated painless bleeding. Fm 
thermore, the small contractions may be of such intensity durmo 
prodromal labor to call subjective attention to their presence as bacc 
pain, usually continuous but associated with exacerbations, haviiio a 
frequency comparable to the frequency of the small contractions. 

It is believed that the small contractions are derived from 
activity of the fundal musculature. Bhytlimical excitation of nni a 
range may account for their presence. There is evidence that sue i e-'^ 
citation may spread in a progressive manner to adjacent muse e u i 
the whole of the uterine muscle is involved in a generalized coor ma 
response (Fig. 5). Caution must be exercised in 
contractions. It is necessary to exclude the periodic fetal ro mg 
ments and periodic variations in the amplitude of maternal ' 

particularly the variations occurring in the inspiratory pJiase ot lesp 


That the large and small contractions may differ 
from the other may be surmised in view of the responses obtain 
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oxytocic agents. The initial response in some instances is related to the 
excitation of those factors operating to produce the small contractions. 

With reference to the statistical analysis, the evident tendenej’- for 
larger uterine displacements in multiparas is primarily due to the gen- 
eral larger uterine size. The apparent difference in the over-all duration 
of the contractions in the two classes is due in part to a difference in 
the duration of the contraction and relaxation phases. There may exist 
fundamental differences in the manner of excitation, conduction, and 
response of the uterine muscle of the multiparas as compared to the 
primiparas. On the other hand, it is believed that selection of normal 
primiparas and normal multiparas, gravida ii to iv, of the same uterine 
size, same relative states of labor will show no significant differences in 
the temporal relationships of the individual contractions or phases. 

The improvements in the findings which occurred with the elimina- 
tion of pathologic and abnormal cases and the utilization of findings 
Umited to those conforming to the standards set up is of interest. Ap- 
parently the excluded cases were the source of motility components, serv- 
ing to modify the findings of the “normal.” There exists a possibility 
that the excluded eases may be characterized by their specific abnormal 
motility. 

The persistence of large standard deviations for the “normals” is 
in part indicative of the prevalence of compound and complex contrac- 
tions. These contractions are evidences of incomplete or abnormal co- 
ordination of uterine muscle activity. They are present in patients hav- 
ing normal labor activity and are especially prevalent in early labor. 

The increased durations of the contractions following rupture of the 
membranes is explained by a significant increase in the contraction 
phase. This is in line with the general clinical facts that Avith the loss 
of fluid, the intensity of the pains increase and the duration of the 
pains increase. The factor of ruptured members, apparently operates 
to modify the character and course of uterine motility during labor. 
Furthermore, ive are of the opinion that spontaneous premature rup- 
ture of the membranes is not the cause of labor but the result of 
prodromal labor activity. This statement is qualified to the extent that 
it applies only to those patients at term and who have not been sub- 
jected to ph3’-sieal violence. Furthermore, in these patients the duration 
of clinical labor is the same, or less on the average than the duration 
of labor in patients with intact membranes. 

There is a great deal of difference in respect to the time of admission 
and onset of clinical labor. Patients are urged to come to the hospital 
unmediately upon notice of loss of fluid or blood per vaginam, irre- 
spective of the presence or absence of pains. In these patients the time 
of admittance cannot be regarded as the onset of clinical labor, nor can 
the time of rupture of the membranes be considered as the onset of clin- 
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ical labor. Eecordings were made on several patients resting in bed 
in whom the membranes ruptured spontaneously. The contractions re- 
corded were not associated with pain and in fact the contractions were 
of insufficient strength to cause rupture of normal membranes. 

The treatment of patients with spontaneous premature rupture of 
membranes should be correlated with motility studies. In view of the 
findings, it is not advisable as a routine procedure to stimulate with 
oxytocics the uteri of term patients with ruptured membranes, since 
danger of over activity may result in rupture of the uterus. The use 
of mild oxytocics is indicated when there is no progressive improvement 
of motility of recognizable quality twenty-four hours after the supposed 
rupture of the membranes. The absence of progressive improvement of 
motility suggests either unruptured membranes or an abnormal motility 
state. 

The specific findings obtained by statistical analysis serve to provide 
standards for comparisons. The findings from any single of series of 
cases may be compared with those obtained from a large series of cases. 
One application is illustrated in the following manner : The uterus of a 
term multipara -was stimulated with galvanic current using bipolar leads. 
As a result of this procedure, there was a pronounced change in the type 
of motility which persisted for thirty minutes. During this period tliere 
occurred four contractions having the following means: Contraction 
phase, 360 seconds; relaxation phase, 51 seconds; over-all duration, 411 
seconds. Applying methods of statistical analysis, it is possible to pre- 
dict that 99.7 times out of a hundred the observation in respect to the 
contraction phase and over-all duration were significant and not due to 
chance. 

SURIMARY 

1. A standardized method for making temporal analysis of utez’ine 
displacement curves is presented. 

2. Additional evidence in respect to two fundamentally important 
uterine displacement components, namely, the large and the small, is 
presented. 

3. Accumulated findings have been subjected to statistical analysis 
in which the displacement in centimeters, the duration in seconds o 
contraction phase and relaxation phase, and over-all duration vere 
investigated in unselected and selected cases. Arithmetical means an 
standard deviations -were determined and significance ratios ascertaine 

by use of the standard error. , 

4. The application of the findings for assay purposes is illustratcU 

in the text. 

CONCLUSIONS 

1. The displacements tend to be larger in the unseleeted multipaia 
than in the unselected primiparas, due in part to the difference m ic 
size of the uterus. 
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2. The imselected imiltiparas as a class have longer contractions than 
the unselected primiparas as a class, due to combined increase in con- 
traction aud relaxation phases. 

3. The data from selected cases have frequency distribution curves, 
showing less skewness and more symmetry than unselected cases. Se- 
lected cases provide means and standard deviations which represent the 
normal according to the standards established for analysis. Unusual 
and pathologic cases may possess specific abnormal motility. Selected 
multiparas and selected primiparas, standardized with one another, will 
show no significant difference in the temporal relationships of the large 
contractions. 

4. Under standard conditions a spontaneous plus or minus 27 per 
cent change in the frequency of large contractions represents the aver- 
age expectations. 

5. Anterior displacement of the abdominal ■wall during an uterine 
contraction can be explained by purely physical means, change in cross- 
sectional outline, thickening of the uterine wall, and action of forces 
pulling the uterus forward. 

6. Large and small contractions, independent or dependent upon one 
another, serve a useful function in preparing the lower uterine segment 
for labor. 

7. Labor motility is inaugurated in advance of the development of 
labor pains. 

I wish to express my gratitude to Drs. P. L. Adair and M. E. Davis for their 
helpful cooperation, timely advice, and suggestions during the course of this study. 
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The author reports a remarkably high incidence of syphilis in an unselected 
group of 500 women and 1,000 men in his clinics (Eio de Janeiro). It is noted, how- 
ever, that most of the patients are in a roughly selected class as they all have cardio- 
vascular complaints. Of 500 women, 137 (31.4 per cent) were found to be syphilitic 
by clinical, serologic and in some instances post-mortem findings. Of 1,000 men, 470 
(1< per cent) were syphilitic. 

A group of 349 cases was divided as follows : secondary syphilis 17, tertiary 

si’phiUs 185 ^ central nervous system syphilis 9, latent sj-philis 111, and heredosyphilis 
27. 

The author concludes that the popularization and emplo 3 ’ment of individual 
methods of protection should be the basis of the attack on the problem of sj-philis. 

E. J. Weissman. 



WOUND DISRUPTION AND ITS MANAGEMENTS^ 

Herbert E. Schmtz, M.D., and James H. Beaton, M.D., 

Chicago, III. 

(From the Gynecology Service of CooTc County Hospital) 

' f ^HE high mortality attends the disruption of abdominal 

* wounds makes this postoperative complication vitally important. 
Fortunately, it is of relativelj'^ infrequent incidence but, nevertheless, 
may at times eontribute quite noticeablj^ to the list of preventable 
fatalities. Any procedure, which ma3’^ be of material value in reducing 
postoperative mortality, is deserving of serious consideration. It is for 
this reason that our study of wound disruption and its management is 
presented. 

Prom 1933 to 1940, there were never over one or two eviscerations on 
our service of 1,300 laparotomies a j’^ear, so that very little attention was 
directed to this infrequent complication. However, when six occurred 
in 1940 with a mortality of 50 per cent, an investigation and analytic 
study were made. Considerable interest ivas aroused when it was found 
that the three deaths were in patients w^ho were in good condition at the 
time of evisceration, were repaired layer by layer, and died of peritonitis. 
The two patients repaired by simple through-and-through suture of all 
layers lived. Believing this relationship of type of repair to mortality 
to be more than coincidental, Ave decided to stud.y all the cases of wound 
disruption occurring on the gjuieeological service from Januarj"-, 1933, 
to July, 1941, a period of eight and one-half years. Records be 3 mnd this 
period Avould not permit a careful study and accurate anatysis of the 
individual cases. We were particularty interested in finding the most 
common causes of Avound disruption. But above all, Ave Avanted to 
determine hoAV important the type of secondaiy closure Avas in affecting 
the mortality rate. 

Brettauer,^ in 1899, Avas the first to describe this condition in the 
American literature udth a report of three cases. Larger seri^ 
since then been reported by Madelung,- Sokolov,® Melene 3 ^ and JloAAes, 
Glenn and hloore,® and FaHis.® The collective review of 1,45b cases oi .. 
disruption by Hartzell and Winfield," in 1939, giAms an „ 

mar 3 ’^ of the literature. One is impressed Avith the variety of sia is • 
and opinions as to etiology and management of this complication. i » 
in itself, indicates that the contributing ftytors are man 3 ’’ an 
management is not a iiuiAmrsalty accepted routine. 

‘R-ead at the regular meeting of The Chicago Gynecological Societj on No\em 
21 . 1941 . 
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Absolute prevention of this complication is impossible, as mentioned 
by Downs.® For, notwitlistanding the many articles written in the past 
decade regarding the importance of suture materials and the methods 
of applying them, there still remains a definite incidence of wmiind dis- 
ruption. Therefore, a concerted effort should be made to minimize the 
incidence and cautiously manage those eases which must inevitably occur. 
That the incidence can be lowered is clearly demonstrated by Glenn and 
Moore® ivho discovered important etiologic factors in, their first stud}' 
which they believe have improved the results in the second report. 

A review of the 10,725 laparotomies done on the gynecologic service 
during the past eight and one-half years revealed 16 eviscerations or total 
abdominal wound disruptions (Table I). The incidence of 0.15 per cent 
is comparatively low (average reported 1.83 per cent). Noteworthy are 
the 11 deaths in these 16 eases, revealing a high mortality of 68.7 per 
cent (average reported 34,8 per cent). The day of disruption varied 
from the second postoperative to the twelfth, average being the seventh 
(Table II). 

Table I. Incidence op Disruptions 


Total Dumber of laparotomies 
(Exclusive of McBurney’s incisions) 

Number of total disruptions 

10,725 

16 

Incidence of disruption 

15 per cent 

Number of deaths following disruption 

11 

Mortality in disruptions 

6S.7 per cent 


Table II. Contributing Factors 




FACTOR 

FREQUENCY 


Severe coughing 

9 cases 


Severe emesis 

9 eases 


Abdominal distention 

8 cases 


No tension sutures 

6 cases 


Infected wound 

8 cases 


Drain through wound 

2 cases 


Obese 'wall 

2 cases 

. 

Malignancy 

0 cases 


The most common factors associated with these 16 cases of disruption 
ivere: cough, 9 cases; emesis, 9 eases; distention, 8 cases; no tension 
sutures, 6 eases; infected wounds, 8 cases; drain, 2 cases; obese wall, 2 
cases ; and malignancy, 0 cases ( Table II ) . 

The tj'pe of secondary closure in these 16 cases was as follows : 7 

closed layer-by-layer, 7 by simple through-and-through suture including 
all layers, 1 by tampon and adhesive bridges, and 1 patient died before 
any treatment could be instituted. Of the 7 cases closed layer-by-layer, 
0 patients died, all of peritonitis. Of the 7 closed by simple through-and- 
tlu'ough suture only 3 died, 1 due to peritonitis (pelvic abscess was 
pi’cseiit at time of repair), 1 due to bronchopneumonia, and 1 due to a 
pulmonary embolus. The only patient treated with tampon and bridges 
died on the day of evisceration due to cardiac failure (Table III). 



808 


AMERICAN JOURNAu OP OBSTETRICS AND GYNECOLOGY 


Table III. Day op Disruptions 


CASE 

AGE 

DIAGNOSIS 

OPERATION 

PRIMARY 

CLOSURE* 

DAY dis- 
ruption! 

1. M. B. 

33 

Fibroid uterus 
Ventral liernia 

Supracervical hysterectomy 
Repair of hernia 

ccg 

no tensions 

PO IX 

2. C. S. 

49 


Supracervical hysterectomy 
Salpingo-oophoreetomy 

cog 

swg tensions 

PO VI 

3. E. N. 

39 

Chronic pelvic in- 
flammatory dis- 
ease and cysto- 
uretlirocele 

Laparotomy 

Vaginal plastic 

ccg 

swg tensions 

PO VI 

4. A. K. 

50 

Fibroid 

Diabetes 

Supracervical hysterectomy 
Salpingo-oophoreetomy 

ccg 

no tensions 

PO VII 

5. L. K. 

2,6 

Pseudomucinous 
cyst of ovary 

Supracervical hysterectomy 
Salpingo-oophoreetomy 

ccg 

swg tensions 

PO V 

6. E. B. 

38 

Fibroid 

Supracervical hysterectomy 
Salpingo-oophoreetomy 

ccg 

swg tensions 

PO VII 

7. D. J. 

45 

Fibroid 

Chronic salpingitis 

Supracervical hysterectomy 
Salpingo-oophoreetomy 

ccg 

swg tensions 

PO IX 

8. M. M. 

38 

Fibroid 

Chronic cervicitis 

Total hysterectomy 

ccg 

swg tensions 

PO V 

9. L. M. 

53 

Degenerated 

fibroid 

Cardiac 

Total liysterectoniy 

ccg 

no tensions 

PO XII 

10. D. B. 

41 

Left ovarian cyst 
Adhesions 

Left salpingo-oophorecto- 
niy 


PO III 

11. A. K. 
56 

Fibroid 

Chronic pelvic in- 
flammatory dis- 
ease 

Supracervical hysterectomy 

ccg 

swg tensions 

PO IX 

12. M. G. 

34 

Fibroid 

Chronic salpingitis 

Supracervical hysterectomy 

ccg 

swg tensions 

PO II 

13. M. J. 

45 

Fibroid 

Chronic salpingitis 

Supracervical hysterectomy 

ccg 

swg tensions 

PO WIl 

14. H. W. 

Fibroid 

Supracervical hysterectomy 

ccg 

PO VII 

38 

Chronic salpingitis 

Salpingo-oophoreetomy 

no tensions' 

■po'l^ 

15. M. R. 

65 

Fibroid 

Prolapse 

Myomectomy and suspen- 
sion 

Colporrhaphy 

ccg drain 
no tensions 

16. M. J. 


Total hysterectomy 
Salpingo-oophoreetomy 

ccg drain 
no tensions 

PO XII 


‘ccg, chromic catgut ; swg, silkworm gut. 
tPo, postoperative. 


It is interesting to note that Bettman and Lichtenstein” in their letoett 
of 7,500 laparotomies at Michael Eeese did not think that eoughino, 
emesis, infection, and omission of tension sutures were of great etiolOnic 
importance. However, the summary by Hartzell and Winfield indicate 
that conditions which increase tlie intra-abdominal pressuie aie con 
tributing factors in wound disruption. Heading through the.se 
especially noting the interns’ and nurses’ progress notes, in ^ 

*■ of these eases the evisceration seemed imminent a day or so betore i 

eurred. _ . , 

Only two of the patients had drains (I 21/2 per cent), but this- is a le a- 
tively high percentage since very few laparotomies are drained no ^ 
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Table IV. Cause of Death 


CASE 

CONDITION 

AT TIME 

OF DIS- 
RUPTION 

SECONDARY 

CLOSURE 

1 

ANESTHETIC 

RESULT* 

CAUSE OF 

DEATH 

1. M. B. 

Fair 

Layers 

Ether 

Died PE III 

Peritonitis 

2. C. S. 

Poor 

Layers 

Ether 

Died PE I 

Peritonitis 

3. E. N. 

Terminal 

No repair 

0 

Died immediately 

Peritonitis 
and bron- 
ch 0 pne u- 
monia 

"4. A. K. 

Fair 

Througli-and- 
through braided 
silk 

Ether 

Died PE I 

B r 0 n c li 0 - 
pneumonia 

5. L. K. 

Good 

Through-and- 
through braided 
silk 

Ether 

Home PE XX 


G. E. B. 

Poor 

(abscess) 

Through-and- 
through braided 
silk 

Nitrous 0 X- 
ide 

Died PE VIII 

Peritonitis 

7. D. J. 

Good 

1 

Through-and- 
through braided 
silk 

Ether 

Died PE III 

Pulmonary 

embolus 

8. M. M. 

Good 

Layers 

Nitrous 0 X- 
idc 

Died PE XVII 

IPeritonitis 

1 

9. L. M. 

Poor 

cardiac 

Tampon and 
bridge 

0 

Died PEO 

iCardiac fail- 
1 ure 


Poor 

Layers 

Ether 

iHome PE XI 

— 


mu 

Layers 

Cyclopro- 

pane 

Died PE V 

1 

Peritonitis 

12. M.G. 

Good 

Layers 


Died PE III 

Peritonitis 

13. M. J. 

Good 

1 

Through-and- 
through silk- 
worm gut 

C ycl 0 p r 0 - 
pane 

Home PE XVII 


14. H. "W. 

Poor 

Through-and- 
through silver 
wire 

Spinal 

Home PE 60 


15. M. R. 

Good 

Layers 

I. V. 

Pentothal 

Died PE VI 

1 

Peritonitis 

16. M. J. 

Poor 

Through-and- 
through braided 
silk 

I. V. 

Pentothal 

Home PE X-IHII 



*PB, Postevisceration. 


the wound on our service. Wlieii we consider the logical explanation 
of "wound dehiscence by Freeman^® as being due to an omental wedge 
forcing its way through an incompletely closed peritoneum, obviously 
a drain invites such a process, the actual rupture being precipitated by 
sudden coughing, sneezing, or emesis. 

hlost authors have reported a definite incidence of malignancy among 
these cases (average 22 per cent) -which suggests this condition as a likely 
contributing factor. However, we found no eases of malignancy in this 
group of complete disruptions. This seems more unusual when one con- 
siders the large number of laparotomies for malignant cases on our 
service. Many patients witli Group III and IV carcinoma of the cervix 
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have had laparotomies for internal iliac artery ligation and for pelvic 
sympathectomy. These patients would seem very poor risks, owing to 
the far-advanced carcinoma and previous extensive radiation. Yet only 
one patient had a partial evisceration on the tenth day (Greenhill and 
Schmitz^). 

Much has been written about the importance of vitamin C In wound 
healing. Wolfer^^ demonstrated Ioav cevitamic acid levels in patients at 
the time of evisceration. On our service on this basis, one would expect 
many -wounds not to heal. It must be remembered that our patients 
are nearly all poor negroes and Avhites, most often in a state of 
avitaminosis. Also, we do not give cevitamic acid to these patients 
routinely either pre- or postoperativeljL Just the occasional case with 
a noticeable avitaminosis receives vitamin therapy. The same can he 
said of hypoproteinemia ; even though it has been sho-ivn to be a con- 
tributing factor by the work of Thompson, Ravdin, and Frank.^^ 

The type of suture material has been stressed as an important factor. 

Whipple and ElliotF^ advise the use of silk in abdominal closure. 
Spool cotton throughout is advocated by Meade and Ochsner.^® Closure 
of the abdomen by through-and-througii silver wire sutures in all eases, 
where there is likely to be infection or excessive strain, has been used 
successfully by Reid, Zinninger, and Merrell.^® Babeoek^^ reports the 
allergic reaction of tissues to chromic catgut as a cause of wound dis- 
ruption. Norris^® points out the loss of tensile strength with iodized 
catgut, due to an increased perishability rate because of tlie destructive 
action of iodine on the catgut. 

However, our methods have been I’ather contradictory to the above 
teachings. Because Ave have eight different services in our department 
of gynecology, eight different methods are used to close the abdomen. 
All of the surgeons use iodized catgut, but in addition some use fine silk, 
heavy silk, silver Avire, and silkAvorm gut. All abdomens are closed m 
layers, i.e., peritoneum, transversalis fascia, rectus fascia, subcutaneous 
layer (if thick) , and skin. About tAAm-thirds of the operators use tension 
sutures and one-third do not. Also interesting is the fact that most of 
these abdomens have been closed by interns, after a fcAv demonstrations. 

A consideration of all these seemingly contradictory reports biings 
up the question as to Avhat is the cause of Avound disruption. Obviousl.A , 
disruption is due to a disturbance in AVOund healing. 

According to hlason^® the process of healing may be divided into 
phases, i.e., (1) Exudative or lag period, lasting four to flAm da 3 S ^ ° 

AAdiich the strength of tissue union is Ioaa'. (2) ■Pihrohlasttc 
the fifth to the sixteenth day Avhen the wound attains the 
strength afforded bj"- a connectiA-e tissue scar. (3) Stage of via vi 
or differentiation for fascia, tendon, and bone. 
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Keeping this fundamental process in mind, it is logical to believe that 
any one of many factors may be responsible for the disruption. These 
factors maj”^ be classified for convenience as follows : 

A. General Conditions: 

1. Type of patient, obese, asthenic 

2. Malnutrition, hypoproteinemia 

3. Avitaminosis, low ascorbic acid level 

4. Dehydration 

5. Malignancy, especially if preAdous radiation has been given 

6. Presence of acute or chronic pelvic inflammation 

B. Local Conditions: 

1. Method of primary closure, failure to make careful anatomic layer-by- 
layer closure 

2. Tj^e of suture, strength and lasting abilit}- insufficient 

3. Size and quantity of suture, too heavy and too much 

4. Interference with blood supply of tissues, too tightly sutured 

5. Irritants such as strong antiseptics and drains 

6. Presence of hemorrhage and blood clots in wound 

7. Infection in wound 

8. Pailure to provide rest and immobilization of Avound until fibroplasia is 
Avell. established (twelve to fourteen days) 

C. Unexpected Postoperative Complications: 

1. Abdominal distention 
^2. Severe coughing 

3. Persistent emesis 

4. Hiccoughing 

5. Sitting up or getting up too soon. 

Such a list of indirect causes Avould explain why the number of good 
reports of the past decade seem contradictory. A consideration of this 
fist also explains AA^hy there Avill ahvays be eviscerations and Avhy a good 
method of management is essential. 

An evisceration is a true surgical emergency and gives one the same 
sort of uneasy feeling as to observe an eclamptic coimilsion. 

ctr^ good description of this complication by Shipley-® is as folIoAA's: 

The edges of the Avound are usually necrotic, the different layers are 
more or less sealed together Avith the exposed intestine dull in color and 
often covered by exudate — one hates to be called to see them. ’ ’ 

ft is the type of complication Avhich makes the surgeon feel em- 
barrassed, as though his technique Avere faulty. But in our series, all 
fim operators in the department had this complication, and there Avas no 
Pi’oponderance of incidence on any one serAuce. The treatment must 

be carefully decided according to the best interests of the individual 
case. 

^hen evisceration occurs, the first consideration is whether the 
patient’s condition is satisfactory to AA'ithstand a secondary closure. If 
there is already a generalized peritonitis, pehnc abscess, severe cardiac 
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pathology, or pneumonia, this patient is best treated witli sterile gauze 
tampon and firm adhesive strapping. Several days later, when the 
patient is improved, a satisfactory secondary closure may be done. 

If secondary closure is to be done at the time of evisceration, the 
patient is given ^/4 gr. of morphine, strapped with adhesive, advised 
against coughing or straining, and taken to the operating room. The 
type of anesthesia is very important, especially since manj'^ of these 
patients have been coughing for several da 3 ’'s before this accident. 
General anesthesia is to be avoided if at all possible. One of the patients 
in our series died of a bronchopneumonia which was attributed to the 
ether anesthesia for secondary repair. Now intravenous or spinal 
anesthesia is prefei’red. Local infiltration has been used, hut infiltra- 
tion of an infected area is unsatisfactory and dangerous. 

The surgical preparation is quite simple. Since the tissues exposed 
are all potentially infected, we just clean the surrounding skin with 
normal saline and alcohol, avoiding any excessive manipulation of the 
exposed bowel. We do not believe strong antiseptics or meticulous 
cleansing procedures are indicated or worth wliile in this instance. 

A nonabsorbable tj^pe of suture is used which may be a No. 12 braided 
silk, silver wire, or silkworm gut. No attempt is made to separate and 
identify the layers of the abdominal wall, as this would mean consider- 
able manipulation of an infected area. Besides, this is unnecessary for 
good closure and adds to the possibility of peritonitis which is the most 
common cause of death following evisceration. With a large cutting- 
needle on each end, the suture is brought through the entire wall from 
within the peritoneal cavity to the skin surface, two inches from the 
edges. These sutures are not tied but held taut until all have been 
placed (1^ inches apart). This makes the insertion of the last few 
easier; also the tying is an important procedure for good apposition. 
As the operator draws these through-and-througli sutures up for tjdng, 
the assistant keeps his hand inside the pez’itoneal cavity for turn reasons , 
first, to make sure that the peritoneum is ' closely approximated, and 
second, to prevent a loop of bowel from being caught in the closure. 

Now the postoperative care becomes more important than ever; ade 
quate fluids to combat dehydration, 3,000 to 4,000 c.c. a day, a higi 
protein diet, and 300 mg. of cevitamic acid daily. All coughing mus 
be prevented by sufficient sedation; a Wangensteen suction for uppei 
abdominal distention or vomiting and a Miller- Abbott tube for sma 
bowel obstruction. Chemotherapy in the form of 100 c.c. of 5 per cen 
sodium sulfathiazole may be given intravenouslj’" as needed for per 
tonitis. The sutures are left in place until healing is complete , t us nia.i 
take three weelis. The patient is tlien alloumd up. These patients mus 
be examined carefully in six weeks for a ventral hernia. i i . 

One may ask why we feel so certain that simple through-an tiioic 
secondary closure is the best method. There are two good leaso 
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substantiate this thought. First, it is an accepted surgical principle that 
the least amount of trauma and manipulation in an infected field is to he 
preferred. To do a lajmr-hy-layer repair one must dissect these layers 
apart, then puncture each layer many times with a needle and introduce 
a relatively large amount of suture to retard healing. Second, and most 
important, our analysis of the 16 cases in the past eight and one-half 
years bears this out. Of the seven eases closed in layers, 6 of the-patients 
died of peritonitis and 4 of these were in good condition at the time 
evisceration occurred. Of the 7 cases closed by simple through-and- 
through suture, 3 patients died, but only one because of peritonitis ; this 
patient had a pelvic abscess at the time of evisceration. The other two 
deaths were due to pulmonarj^ embolus and bronchopneumonia following 
a general anesthetic. 

A careful study of the wound disruptions on another surgical ward 
during this same period of eight and one-half years was made. In 1,366 
laparotomies, there were 6 eviseerations, an incidence of 0.44 per cent 
(ours 0.15 per cent) which corresponds ivith Hesseltine’s^^ report from 
the Chicago Lying-in Hospital. There was one death, a mortality rate 
of 16.6 per cent (ours 68.7 per cent). However, a more interesting 
fact is that only one case was repaired in layers and this was the patient 
that died of peritonitis. The 5 patients that recovered had a simple 
through-and-through closure. One of these cases which eviscerated twice 
is of interest. The patient was treated conservatively by tampon and 
bridging until her condition improved, when a satisfactory closure could 
be made. She recovered. 

A careful analysis of the case histories in this group of wound disrup- 
tions has been interesting and very educational for us. One becomes 
evisceration-conscious in his work after such a study. It has often 
been said that good postoperative care means the treatment of complica- 
tions before they arise. The incidence of wound disruption can be 
lowered by keeping in mind the contributing factors as mentioned before. 
The high mortality of this complication can be reduced by this simple 
through-and-through type of secondary closure. 
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DISCUSSION 

DB. H. CLOSE HESSELTINE.— This paper covers the various conditions which 
have been charged with contributing to disruption of abdominal wounds, The 
method and management of the secondary closure are in accord with most of the 
recent reports, namely, closure with the least possible manipulation with non-ahsorh- 
able suture material, usually by mass suturing rather than individual tissue approx- 
imation, the appropriate treatment for complications, such as peritonitis and cough. 

The incidence reported by Dr, Schmitz and Dr. Beaton is very much below' that 
which has been given as the average. On the other hand, the mortalitj' in their 
group is appreciably higher than the average. Perhaps the mortality rate does not 
result so much from the disruption as it does from the condition wdiich may have 
been more or less responsible for the disruption, such as peritonitis. 

Bohlender and I made a report in 1940 before this Society of our observations 
of this complication at the Chicago Lying-in Hospital. At that time, we reported 
15 eviscerations in 3,179 abdominal operations, an incidence of- 0.47 per cent. Since 
the compilation of those data, there have been 935 abdominal operations, both ob- 
stetric and gynecologic, without a single abdominal disruption. This apparent im- 
provement seems to have r'esulted from exercise of greater care in the primary 
closure and by combating those conditions which may predispose to evisceration. 
Ordinarily, most of our patients are in good health and on a fairly well-balanced 
diet. Although sufficient determinations have not been made, it has been assumed 
that our patients are usually not deficient in vitamin C, We have made no attempt 
to administer ascorbic acid or to prescribe high protein diet pre- or postoperatively. 

It does not seem justifiable to follow a routine for every patient, in accordance 
with recent suggestions, of a three- to four-day preparation with a high caloric 
diet, high protein, and high vitamin C and B. Tliis should apply only to those 
actually in need of one or more of the factors. 

DR. CHARLES E. GALLOWAY.— Probably the reason why such a large number 
of eviscerations is. reported is that the interns in the County Hospital close the 
wounds. I am glad to hear this problem stressed, because otherwise there will be 
15,000 eviscerations in the United States every year and about four or five thou 
sand of the patients will die, 

DB. SCHMITZ (closing).— Concerning closure of the wounds by interns, I would 
like to say that in this series the attending surgeons closed the peritoneum, an 
they, therefore, are probably' responsible for the end results. 



A STUDY OF CONTRACTIONS IN LABOR BASED ON 
KYMOGRAPHIC RECORDS OBTAINED FROM 
AN INTRAUTERINE BALLOON 

William Bickers, M.D., Richmond, Va. 

(From the Evangeline Booth Hospital) 

M ost obstetricians ■will agree that the efficiency of uterine contrac- 
tions is the single most important factor in the mechanism of labor. 
Failure of the uterus to contract normally and to relax adequately 
between contractions results in slow dilatation of the cervix, incom- 
plete flexion of the fetal head, delay in normal rotation, and slow de- 
scent. Much emphasis has been placed in the past upon the maternal 
pel'm and its relation to cephalopelvie d 3 "stoeia. Adequate diagnostic 
means are now available for the measurement and classiflcation of the 
pelvic diameters, thus permitting the obstetrician to predict -with fair 
accuracy any impending dystocia between the fetal head and the birth 
canal. Unfortunately, no precision instrument such as the x-ray is 
available for the study of uterine muscle physiology. 

Factors influencing the contractions of uterine muscle fibers have 
received much attention in recent years, but still we do not know whj’- 
the uterus contracts. That smooth muscle has the capacity for in- 
trinsic motility is Avell known. There must be several factors, physical 
and chemical, which determine the nature of the contractions. A recent 
report on uterine motility^ makes it clear that the hormones play an im- 
portant part in the initiation of contractions and their pattern after 
they have been established. It has now been shovui that both estrogen 
and progesterone fall off sharply a few daj^s before the onset of labor. 
In the pregnant uterus at term, the hormones must play an important 
role, the nature of which is not understood. More important perhaps 
than the chemical factors may be those of a purelj' mechanical nature. 
It has been suggested that the onset of labor maj’- result from disten- 
tion, Avhich puts the muscle fibers under tension; ischemia results and 
contractions folloiv.® The Avell-knoAvn fact that artificial rupture of the 
membranes at term Avill induce labor tends to invalidate the distention 
tlieory as the cause of labor. 

The nature of these contractions has been studied by several investi- 
gators. The first of these to use an intrauterine balloon for recording 
contractions on a kjmiograph was Sehatz® in 1872. Rucker,^ in 1925, 
used the Voorhees bag and recorded the tracings of uterine contractions 
ni labor. He demonstrated graphicalh' for the first time the oxytocic ef- 
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feet of posterior pituitary extract. Jiany reports have appeared since 
that time, most of them concerned with studies on excised muscle. Oth- 
ers have utilized a distended balloon in the cervix. As far as I know, 
this is the first report on uterine contractions studied by means of a dis- 
tended balloon in the active, contractile portion of the fundus uteri with 
the membranes intact. This report will describe the normal uterine 
contractions of spontaneous labor at term and the effect of ruptured 
membranes on the pattern of uterine motility. 

TECHNICAL PROCEDURE'^ 

The observations recorded here were made upon young primiparas 
who were under my care at the Evangeline Booth Hospital in Rich- 
mond. Their cooperation was obtained without difficulty. In the 22 
cases studied to date liy the technique to be described, there has been 
no instance of intra-partum or post-partum complication resulting from 
the experimental procedure. In order to study the effect of ruptured 
membranes upon uterine contractions, it was necessary to select patients 
in whom the balloon could be passed extraovularly without injury to the 
membranes. By recording the contractions in such a case with intact 
membranes and then observing the change whicli occurred when the 
membranes rupture, a basis of comparison was established. Four cases 
Avho fulfilled these requirements haA^e been selected from the total group 
and the tracings upon these comprise tliis report. 

A small condom balloon Avas attached to a specially designed linen 
catheter, someA\diat heavier than that used by the urologist for ureteral 
catheterization. The catheter Avas long enough to permit insertion of 
the balloon Avell up into the fundus and still permit its opposite end to 
protrude from the vagina. It Avas necessary to pass the balloon early 
in labor before the presenting part became fixed in the pehds. With the 
aid of a uterine dressing forceps, it Avas possible to insert the balloon 
betAveen the membranes and the uterine Avail, leaving the amniotic sac 
undistui’bed. The catheter AAms then connected by a rubber tube to t le 
mechanical ink recorder. The system Avas filled AAdth sterile watm’, le 
rubber tube and catheter having been preAuousl}" sterilized, and sumcien 
Avater Avas introduced to raise the pressure to 80 mm. of mercuiy. 6 
tracings of uterine contractions Avere then recorded on a revo a i » 
kymograph equijpped Avith a timer. The catheter and balloon Aier 
alloAved to remain in the uterus throughout labor and Avere expe 
after deliAmry of the fetus. 

Case 1.— The first patient Avas permitted to go through 
out interference and the membranes ruptured spontaneous a i o 
the earlj^ part of the second stage. The first stage 
sidered to end after full dilatation of the cervix, regardless o ^ le 
of the membranes. The first tracing aa'US taken tAVO hours at er 
set of labor. Contractions occurred cA'-ery five to seven minii e , ^ 

relatively Ioav and someAvhat Amriable in ainplitude, and tneie ^ 
moderate degree of tetany. This is the typical Picture or . j „ 

stage contractions (Fig. 1). As labor progresses to full dila a lo 

*The illustration of the instrument for this procedure was published in this Jo 
■ 12 : 1024 , 1941 . 
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cervix, there is a marked change in the pattern of uterine contractions. 
The second tracing on this case taken early in the second stage, thirty 
minutes after full dilatation, shoAvs considerable increase in the degree 
of tetany. The contractions occur at more frequent intervals, every 


T Straye 



2. Early Second Staye N/lembranes Inlacl: 



I 


tetavay 

t 


3. Late Second Staye 

spontanou-s ruptune aj: mernliranes 



VAmutes 


^ I"— Case 1. After spontaneous rupture of the membranes, the uterus loses its 

in between contractions, and each contraction becomes more efficient. Note 

other tracings that the duration of contractions may sometimes be as 
nnin three minutes. Uterine contractions begin some time before they can be 
Sal ® I perceived by the patient. Actually the patient experiences pain during a 
relatively short interval in any contraction. 


I. Early FvrsA: Staye IsAembranes IrvlacE 





3. Late Second Staye —'Ayler ruptare mernbranes 



1 1 T 

Minutes 


the^mpri't ?^®e 2. After spontaneous rupture of the membranes in the second stage. 
coTiir..I;r- ® loses its tetanv, relaxes between contractions and the amplitude of each 
'-uluraction increases. 


Lee minutes, hat’e a someAvhat longer duration, but the actual excui’- 
sion of each contraction is not increased because the tetany prcA'ents full 
e axation betAveen contractions. The membranes ruptured spon- 
aneously thirty minutes after tlie second tracing was talfen. It Avill be 
served uoav that tetany has been abolished ; and as a result, the ampli- 
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tude of each contraction is increased. The relaxation of the uterus fol- 
lowing spontaneous rupture of the membranes during the second stage 
greatly increases the efficiency of each contraction (Fig. 1). 


1. Early First Staye VletrilDranes iTrtact 




TETANY 



S. 



First 5taye 

Ayter artyiclal ruptu.re mennbranes 



Membranes 


hate Second Staye 

ruptu.red artlyvcally in ylrst staye 



Minutes 


Fig. 3. — Case 3. After artificial rupture of the membranes during the first stage, 
tetany is abolished and the contractions assume the high amplitude seen after spon- 
taneous rupture. 


1. Early First Staye ^ Membranes intact 



TETAWY 
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Early First Stays 

/yter artyicvai rupture membranes 



3. Eats Second Staye 

Membranes artyicially ruptured in early yirst st^e 



j 1 — *T' 
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Pig. 4.— Case 4. After artificial rupture of the membranes during 
the uterus loses its tetany and the contractions increase m amplitude sucii as o 
after spontaneous rupture during the second stage. 


Case 2.~Tlie first tracing was taken on this patient tliree liours after 
the onset of labor. These early first-stage contractions show a rclatnc > 
low, somewhat variable amplitude superimposed on a moderate c 
of tetany. During tlie earlj’^ second stage and ivhile the meimiranes v 
still intact, it may be seen that the tetany lias increased. The contrac- 
tions became more painful, but in spite of this their expulsive e cicf 
was not augmented because of the tetany. One hour and tiventj im 
utes after this tracing the membranes ruptured spontaneously 
tracing taken during the late second-stage showed the absence ot c ^ . 
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with a much higher rise in each excursion of the writing point. It must 
foUow that the efficiency of each contraction is thereby increased 
(Fig. 2). 

Case 3. — ^Early first-stage contractions recorded tw'o honis after the 
onset of labor showed the irregular, Ioav amplitude, mildly tetanic con- 
tractions characteristic of this stage of labor. In this ease the mem- 
branes were ruptured artificially immediatelj^ after the first tracing 
was recorded. The second tracing taken one hour later and before the 
cervix was fully dilated reveals the absence of tetany. Even before the 
end of the first stage, the uterus relaxed between each contraction. The 
tracings assumed the high amplitude characteristic of second-stage con- 
tractions after spontaneous rupture of the membranes. The third 
tracing taken during the late second stage shows that the pattern of 
motility which follow^s rupture of the membranes persists throughout 
labor (Pig. 3). 

Case 4. — The early first-stage contractions are similar to those already 
described. Immediately after this tracing wms taken the membranes 
were ruptured artificially. The second tracing taken thirty minutes 
later show's that tetany has been abolished and each contraction assumes 
the high aniplitude characteristic of the uterus which relaxes adequately 
betw'een pains. The third tracing taken during the late second stage 
shows that the pattern of motility produced by artificial rupture of the 
membranes persists throughout labor (Fig. 4). 


CONCLUSIONS 

1- The extraovular, high fundal, intrauterine balloon connected to a 
mechanical ink recorder has been used to study the patterns of uterine 
motility during labor. 

2. Labor contractions during the early first stage have a relatively 
ow amplittide superimposed on moderate tetany. As labor progresses 
■'nth intact membranes tetany becomes more marked. 

3. Labor contractions after rupture of the membranes, spontaneous 
01 artificial, are characterized by the absence of tetany. The increased 
amplitude w'hich results augments the expulsive efficiency of each con- 
traction. 
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AN ANALYSIS OF ABORTION DEATHS IN THE DISTRICT OP 
COLUMBIA FOR THE YEARS 1938, 1939, 1940 

Beatrice Bishop Berle, A.M., M.D., Washington, D. C. 

(From the Department of Obstetrics and Gynecology of the George Washington 
University School of Medicine and Gallinger Municipal Hospital) 


I N TITE cities wliere maternal mortality studies have been made, a 
noticeable reduction in the number of deaths has been reported. 
Physicians who have attended the meetings of such committees or have 
been members of the committees are all aware of the sobering effect of 
the verdict ‘ ‘ death preventable — ^I’esponsibility assigned to the physician 
because of lack of judgment.” Accordingly, by these means the pro- 
fession has succeeded in raising its own standards of maternal care to 
a considerable degree but has devised no effective control over the 
abortionist as yet. 

The committee on maternal mortality of thC' District of Columbia has 
been functioning since June, 1937. It reports that 24 per cent of ma- 
ternal deaths in the District are due to abortions.^’ ® This finding has 
been consistent in studies made throughout the country, as is shown in the 
Children’s Bureau Report for 1934 (p. 103),- and the earlier Phila- 
delphia Obstetrical Board studies for the years 1931 and 1933.® An- 
other way of stating the problem is that deaths following abortion con- 
stitute nearly half of all maternal deaths from septicemia,® and that 
in the District of Columbia reporU’ ® 36 per cent of all preventable ma- 
ternal deaths from Avhatever cause and at whatever stage of pregnancy 


are due to abortion. 

The following is an analysis of abortion deaths in the District oc 
curring in the period from Jan. 1, 1938, through Dec, 31, 1940. 
total maternal deaths under twenty weeks of gestation are piesen e 
in Table I. In 22 per cent of these cases, death is not due to abortion 
(Group A). It is reasonable to suppose that future reports vill 
a decreased incidence in deatlis from these causes, since treatment wr 
hyperemesis is improving and the -attention of the profession is lieing 
drawn to the importance of the early diagnosis of ectopic pregnancy. ^ 
In Group B (5 cases, or 7 per cent of the total), death 
pregnant women wdio were suffering from a fatal t^rc^rrent ^s- 
ease. These deaths are not primarily maternal deaths but ea is 
various diseases where pregnancy is an associated con i loi, 
abortions in this group are perliaps the only ones ivliici can 

equivocally labeled as spontaneous. 

820 



BERLE: ABORTION DEATHS 


821 


Table I. Deaths Under 20 Weeks ’ Gestation in District op Columbia Maternal 
Mortality Study January, 1938, to December, 1940 



number 

per cent 

A. Deaths from various causes 

Hyperemesis 3 

Hydatidiform mole 1 

Ectopic pregnancy 13 

17 

22 

B. Deaths following abortions associated with fatal 1 
intercurrent disease | 

Acute leucemia 1 

Pneumonia 2 

Pyelitis 1 

Rheumatic fever with con- 1 

gestive failure and post- 
abortal hemorrhage 

5 

7 

C. Deaths following abortions 

1. No evidence of induction 10 

2. Induced abortion deaths 44 

54 

71 

Total 

76 

100 


The remaining 54 eases (Group C) comprising 71 per cent of the 
total deaths occurring in pregnant ivomen up to the twentieth week of 
gestation are abortion deaths. 

Of these 54 eases there were 10, or 18.5 per cent, where we could find 
no evidence of induction in the medical record or in the autopsy report. 
A summary of these cases is given in Table II. However, neither could 
ive prove that all ten were spontaneous. 


Table II. Group C. Deaths Following Abortions 


~ = - ~ ^ 

NUMBER 

PER CENT 

1. No eviaence of induction 

10 

18.5 

a. Abortion with degenerating fibroid 1 ' 

Oat'of-town cases with no history 2 

c. Patient moribund on admission 1 

Q- Operative interference and/or nu- 4 

merous vaginal examinations ' 

, Rregnancy denied 2 

— faduced abortion deaths ' 

44 

81.5 

Total 

54 

100.0 


The following case (Group C 1 a), which came under our personal 
observation, tends to bear out Hamilton’s contention that “the incom- 
plete spontaneous abortion offers the same nidus as retained secundines 
post partum; the uterus recognizes no moral distinctions.”^ 

Gallinger Municipal Hospital (No. B4246). B. S., aged 37, colored, 
married, gra^^da ii, para 0. History of menorrhagia and metrorrhagia 
« three months’ duration. Admitted Oct. 20, 1939, for hysterectomy. 

Fibromyoma uteri. Discharged Oct. 23, 1939, without op- 
9*^ account of upper respiratoiy infection. Readmitted Nov. 3, 
f vith history of spontaneous incomplete abortion with bleeding 
mce Octolier 24.‘ Dilatation and curettage on November 5. Septic 
ourse ending in death on November 11 in spite of chemotherapy and 
Quent tx’ansfusions. 
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Pathologic findings: Specimen from dilatation and curettage showed 
necrotic placenta. Post-mortem findings, 4 cm. necrotic foul-smelling 
fibroid. Intramural fibroid above internal os. 

Diagnosis : Septicemia, acute gangrenous and suppurative my- 
ometritis. 

Whereas the evidence favors the diagnosis of spontaneous abortion in 
this case, one cannot be as positive about the other nine. 

Although no evidence of induction -was found in the history or au- 
topsy of these 9 eases, the records do not differ from those where in- 
duction was admitted in the history or was shown by the post-mortem 
examination. 

Perhaps 4 women in this group died because of unwise operative pro- 
cedures or neglected hemorrhage, but one cannot prove that interference 
with the pregnancy may not have been attempted first. Laparotomies 
and the shuttling of patients from one hospital to another occur in eases 
of admitted induction. Where no evidence of induction exists, the out- 
of-town patients with no history and those who deny pregnancy are most 
under suspicion. In the known induced group, the autopsy does not 
necessarily reveal a recently traumatized cervix in a multipara who 
has inserted a catheter and more than one woman wdio claims to have 
fallen accidentally turns out to have a ruptured uterus or a lacerated 
internal os at necropsy. Therefore we do not consider that we are 
going outside the limits of probability in suggesting that at least half 
of the cases where no evidence of induction was available were actually 
induced. 

Among the 44 deaths (Group C 2) where evidence of induction exists, 
these constituted 81.5 per cent of the total abortion deaths (Group C), 
and if we add one-half of the cases from the group just described, we 
can say that 90 per cent of the abortion deaths in the District of 
Columbia in the past three years wmre due to induced abortions. 

The major cause of abortion deaths (Table III) is what it has always 
been, sepsis. In only 3, or 5.6 per cent of the total abortion deaths, 
sepsis was not the major problem. 

Among those who died of septicemia, 3 cases "were associated ulth 
ectopic pregnancy. It is fair to ask whether the patient would haie 
died in these cases had an induced abortion been attempted in the pres- 
ence of an intrauterine pregnancy alone, but one may add that had an 
induced abortion not been attempted at all a diagnosis of ectopic pie^, 
nancy might have been more quickly made. Physicians must constant i 
bear in mind that neither the patient, herself, nor the abortionist are 
accomplished gynecologists and that more than one abortion is attemptec 
in the presence of extrauterine pregnancy. 

Another patient died following a mismatched transfusion, but liad s le 
not tried to abort herself she probably ■would not have needed the tians 
fusion. 
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Table III. Cause of Death in 54 Abortion Cases 



number 

PER CENT 

I. Sepsis 

1. No evidence of induction available 10 

2. Induced abortions 41 

a. Sepsis alone _ 36 

b. Sepsis associated with ectopic 3 

51 

94.4 

pregnancy 

c. Sepsis associated with trans- 1 
fusion reaction 

1 

i 


d. Sepsis associated with pos- 1 
sible poisoning 

II. Nonseptic Deaths 

Air embolism 2 

Poison ■ 1 

3 

5.6 

Total 

54 

100.0 


The question sometimes arises as to whetliei’ tlie patient was preg- 
nant at all at tlie time an abortion was attempted. We know definitely 
of one such case where no evidence of pregnancy was found b.y the 
hospital pathologist post mortem, and it is not accordingly listed as a 
maternal death. That there may actually be others among the 54 is 
a fair surmise, as a positive diagnosis of early pregnancy cannot always 
be made without a microscope, and the coroner’s office of the District of 
Columbia does not give a microscopic report. 

Air embolism was given as the cause of death in three pregnant 
women; only two are listed here, as in the third, pregnancy ha,d pro- 
gressed beyond the twentietli week. In all three eases the individual 
was found dead on the premises where abortion had been attempted. 
An inquest was made in one of these eases. Criminal proceedings fol- 
lowed. A registered nurse pleaded guilty and u'as sentenced to thiee 
years in the penitentiary. The criminal record mentions the use of a 
catheter but does not go into further details. No inquest was made in 
the other two cases; they wei’e signed out as “self-induced bj the 
homicide squad. ' 

This brings up the question of the preventability of these abortion 
deaths. According to the usual coding of hlaternal hlortalitj Com- 
mittees, abortion deaths are classified as preventable, the responsibility 
being assigned to the patient. Our analysis (Table IV) of the medical 


Table W. Comparison op Medical and Police Records 


source 

* 

medical record I 

HOMICIDE SQUAD RECORD 

number 

PEP. CENT 1 

NUMBER 

PKR CKM 

SHf ■ 

Second party 
Unknown 

17 

12 1 
15 

39 

27 1 

34 

1 

12 

04 

9 

27 

_ Total 

44 

100 

44 

100 


record of the 44 known inclucecl cases shows tliat 39 per cent were .self- 
mdueed and 27 per cent were admittedly performed by a second party. 
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As far as the last 34 per cent are concerned, we have the post-mortem 
evidence of perforated uterus, or lacerated internal os, that these abor- 
tions Avere induced, but we do not know by ivliom, or ivhen and how they 
Avere performed. A comparative analysis of the homicide squad records 
shoAA's that of the total 44 eases, 29 eases, or 63 per cent, Avere signed 
out as self-induced abortions. Four persons Avere brought up before 
the Grand Jury and only one Avas convicted. Another conviction was 
made in the case of a Avoman Avhere a six months ’ pregnancy Avas inter- 
rupted, resulting in the premature birth of an infant udjich lived six 
da 3 '’s. This ease is not included in the total of 44 eases. 

Such a record is not an unusual one and should not be taken to reflect 
discredit on the police or the Courts of the District of Columbia in par- 
ticular but rather on the American scene in general. OonAuctions in 
eases of criminal abortion are few and far betAveen.® Statutes are on 
the books of ei'^ery State prescribing punislmient for any person AA'ho 
induces an abortion. The laAv further prescribes that it is the duty of 
one Avho knoAi's of a ease of criminal abortion to report it to the police. 
Actually the records of the Narcotic Division of the District of Columbia 
to Avhom cases are supposed to be reported shoAv that 79 cases of abor- 
tions were reported in the course of tAvo and one-half years, obviously an 
infinitesimal fraction of the number of eases performed in the District. 

During the period from June, 1938, to May, 1941, 12 individuals Avere 
brought before the Grand Jury ; 7 of these Avere convicted and sentenced 
to from one to three years in the penitentiaiy. The occupations re- 
corded for these abortionists include twm physicians, one chiropractor, 
one registered nurse, four practical nurses, one post-office clerk, one auto 
mechanic, one forger, and one pharmacist. There Avere 2 colored and 
10 Avhite individuals. 


Table V. Police Kecokd, Homicide Squad 


SfcLP 

1 OUT OF 

j NATURAL j 

NOT KNOWN 

1 TO GRAND JOEY 


INDUCED 1 

1 TOAVN 

TO rOLICE j 

1 CONY. 

1 EXON. 

28 

7 

2 1 

3 1 

1 1 

1 3 1 

; 44 


The difference betAveen the medical record and the police record 
(Table IV and Table V) in the assignment of the cause of death re- 
flects the problem ImoAvn to everyone Avho has-been connected with a 
criminal abortion case. The abortionist’s laAvy^ers are experienced m 
the tactics of delay ; Avitnesses for the prosecution hack out at the last 
moment ; the jury aauU not find the abortionist guilty for, as a menffier 
of the police force told the author, “on any jury you are sure to n ^ 
that some juryman ’s wife has had an abortion performed at some time. 
In other Avords, everyone tries to dodge the issue and nothing happens. 
In one famous case, a physician, aged 65 years, Avas first arrested m 
1929, being rearrested nine times before he Avas conAdeted in 19 ^ 
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3 of these cases, the patient on whom he was accused of performing an 
illegal abortion died. Another doctor, aged 75 years, was found not 
guilty by the jury in a case involving the death of a young girl in 
1939, and has three other indictments pending before the Grand Jury, 
one of them involving a death. At date of writing he was still out on 
bail. 

SmiMARV AND CONCLUSIONS 

1. Fifty-four women died from abortions in the District of Columbia 
in the period from January, 1938, to December, 1940. This constitutes 
24 per cent of the total maternal mortality deaths, or 71 per cent of 
deaths in pregnant women before the twentieth week of gestation. 

2. Ten, or 18.5 per cent, of these 54 eases showed no evidence of in- 
duction, hut the cases could not be proved to be spontaneous. Death from 
uncomplicated spontaneous abortion is probably very rare. 

3. Forty-four, or 81.4 per cent, of these cases were induced. Thirty- 
nine per cent were self -induced ; in 27 per cent of the cases, the patient 
admitted outside interference; in the last 34 per cent post-mortem 
findings were the only evidence of induction. 

4. Sepsis was the principal cause of death in all but three cases out of 
a total of 54. 

5- In connection with four of these deaths, one abortionist was tried 
and found guilty, three others were exonerated. 

6- During the period July, 1938, to May, 1941, twelve abortionists 
were brought before the Grand Jury in the District of Columbia. Seven 
I' ere convicted. This sampling of abortionists includes two licensed 
physicians, one forger, one auto mechanic, and one post-office clerk. 

The remedy does not lie entirely in a change of the law. The District 
abortion law is cited by Taussig® as one of the most liberal in the United 
Elates, since an abortion is permitted “when necessary to preserve the 
yoinan s life or health and under the direction of a licensed practitioner 
of medicine.” This provision of the law seems to be taken advantage 
of only l)y fpg unscrupulous abortionist and can be used as an excuse 
V him in court. Reputable physicians perform abortions only where 
'ore is a clear-cut medical reason showing that the mother’s life is en- 
dangered. 

Ideally, of course, no abortion should be perfoi-med except in an open 
'ospital under the most careful medical supervision. 

Failing this, the following measures, tending to the simultaneous edu- 
cation and policing of the public and community, are suggested : 

I- A public health educational campaign on the dangers of abortion, 
'oth criminal and self-induced. 

, F ^'^'ication of the public to seek medical treatment immediately 
c owing an induced abortion. 



826 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOIUGY 


3. A concerted effort on the part of the public, the medical profes- 
sion, the police, and courts to drive the most unskillful operators in a 
community out of business. 

4. Acceptance of responsibility for the treatment of abortion pa- 
tients by local hospitals instead of shunting these patients from one 
hospital to another. 

5. Vigorous treatment of sepsis by eh em other ap.y and transfusion 
with a minimum of manipulation. 

I wish to express my appreciation to T)r. Herbert Eamsey, Cliairman of the 
Obstetrical Board of the District of Columbia, to Dr. Oppenheimer of the Department 
of Health of the District of Columbia, and to the Children’s Bureau for permission 
to study their records; to the Federal Bureau of Investigation; and to the members 
of the Homicide and Narcotic Squads of the Metropolitan Police of the District of 
Columbia. The author accepts sole responsibility for the conclusions and recom- 
mendations suggested. 
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WEIGHT STUDIES IN PREGNANCY 

Edward G. Waters, M.D., F.A.C.S., Jersey City, N. J. 

W EIGHT studies during pregnancy are neither unimportant noi 
all-important. Primarily’-, weight determination establishes an 
indicant to the subject’s dietary habits and exertive actions and as an 
augury in certain cases of impending toxemia. Other interpretations of 
its value are alluded to such as regulation of fetal weight gain, effect 
upon duration of labor, increase in complications, etc. 

The present report, based upon observations in 3,230 women dining 
pregnancy, parturition, and post partum, is rather to interpiet ac 
tually the findings than to record a mass of data, and then 
some conclusions on the worth of routine weight taking and tlie imi a 
tions circumscribing its practical applications. 

data obtained 

The usual weight of the patient was taken as the base, unless tlieie 
had been a sudden weight gain prior to pregnancy. The veigit c lai 
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began at the second to the sixth month of pregnancy and records were 
made at least at monthly intervals until delivery. In the majority and 
in all toxic patients, weighings were at one- to two-week intervals during 
the last six weeks of pregnanej'’. The Aveight Avas again noted four to 
six Aveelcs post partum. 

The character of the labor, its duration, the type of pelvis, and dys- 
tocia due to bony and soft parts AA’^ere noted. Complicating factors, 
notably pregnancy toxemia, Avere recorded. The change in the pa- 
tient’s Aveight post partum Avith respect to her usual Aveight and preg- 
nancy gain Avas indicated. The baby’s birth Aveight Avas registered in 
each case. 


ANALYSIS OP DATA 


As Avill he seen from Tables I to VI-A, the Aveight charts AA^ere first 
arranged according to age groups, and aA^erages for Aveight gain, fetal 
AA’eight, and hours of labor computed for each five-year group from 
fifteen to forty-five years. This is detailed in Table I. 

Table II records the fetal birth Aveight in mothers gaining from one 
to sixty pounds in five-pound groups, and Table II-A, those in mothers 
losing up to 10 pounds throughout a pregnancy. 


The duration of labor ratio to pounds gained during pregnancy is 
recorded in Table III and to AA^eight loss, in Table III-A. 

Delivery analj^sis of Aveight gain groups is recorded in Table IV and 
Table IV-A. “DelWery other than normal” includes elective Ioav forceps 
in these and the succeeding tables and consequent increased incidence 

IS manifest. 


Table I 


3,230 cases 

Average increase in weight 
Age group from 16 to 20 years 

a. Average weight increased 

b. Average fetal weight 

c. Average duration of labor 
Age group from 21 to 25 years 

a. Average weight increased 

b. Average fetal weight 

c. Average duration of labor 
Age group from' 26 to 30 years 

a. Average weight increased 

b. Average fetal weight 

c. Average duration of labor 
Age group from 31 to 35 years 

a. Average weight increased 

b. Average fetal weight 

c. Average duration of labor 
-^ge group from 36 to 40 years 

a. Average weight increased 

b. Average fetal weight 

c. Average duration of labor 
Ago group from 41 to 45 years 

a. Average weight increased 

b. Average fetal weight 

c. Average duration of labor 


23.2 pounds 
600 cases 

24. 5 pounds 
7.2 pounds 

15 hours 
1,136 cases 

24.5 pounds 

7.4 pounds 
17 hours 

S84 cases 

23.5 pounds 

7.5 pounds 
17 hours 

425 cases 

19.6 pounds 
7.7 pounds 

16.5 liours 
165 cases 
16.4 pounds 
7.2 pounds 
13 hours 
20 cases 
IS ])ounds 
7.7 pounds 
11 hours 
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Table II. Petal Weight Eatio to Weight Gained During Pregnancy 


POUNDS gained 

number of cases 

1 

FETAL WEIGHT 

1- 5 1 

51 


7.2 

6-10 

149 


7.4 

11-15 

446 


7.3 

16-20 1 

648 


7.5 

21-25 

623 


7.4 

26-30 

507 


7.3 

31-35 

329 


7.6 

36-40 

235 


7.6 

41-45 

, 98 


7.8 • 

46-50 

42 


8.1 

51-55 

12 


7.5 

56-60 

10 


10.5 


Table II-A. Petal Weight Eatio to Weight Lost During Pregnancy 


pounds lost 

number of cases 

fetal weight 

1- 5 

53 

7.6 

6-10 

27 

7.4 


Table III. Duration of Labor Eatio to Pounds Gained During Pregnancy 


WEIGHT GAIN 

NUMBER OP CASES 

DURATION OF LABOR (HOURS) 

1- 5 

51 

13.5 

6-10 

149 

12.3 

11-15 

446 

14.6 

16-20 

648 

16.0 

21-25 

623 

17.0 

26-30 

507. 

17.6 

31-35 

329 

15.5 

36-40 

235 

15.8 

41-45 

98 

17.2 

46-50 

42 

18.8 

51-55 

12 

17.2 

56-60 

10 

28.0 


Table III-A. Duration of Labor Ratio to Pounds Lost During Pregnancy 


WEIGHT LOSS ] 

NUMBER OF CASES 

1 duration OF LABOR (HOURS) 

1- 5 1 

53 

16.0 

6-10 

27 

10.5 


Table IV. Deliyery Analysis of Weight Gain Groups 


founds GAINED 

NUMBER CASES 

NORMAL DELIVERY^ 

DELIVERIES OTHER 
THAN NORYIAL 

1- 5 

6-10 

11-15 

16-20 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 

51 

149 

446 

648 

623 

507 

329 

235 

98 

42 

12 

10 

45—88.2% 

120—66.0% 

306—74.9% 

496—65.7% 

400—62.4% 

270—60.7% 

196—60.6% 

164—69.4% 

60 — 55.3% 
30—60.0% 

6— 50.0% 

7— 70.0% 

6 — 11.8% 
29—33.3% 
80—24.9% 
152—33.6% 
223—36.8% 
237—39.2% 
13.3—39.3% 
71—30.3% 

38— 44.4% 

12 — 40.0% 

6 — 50.0% 
3—30.0% 













WATERS: WEIGHT STUDIES IN PREGNANCY 


829 


The delivery analysis of age groups is given in Table V. 

Complications for groups gaining 1 to 60 pounds and losing 1 to 10 
are recorded in Tables VI and YI-A. 

The incidence of toxemia of pregnancy, mild to severe, including 
eclampsia, is recorded for the twenty-one to twenty-five age groups, 


Table IV-A. Delivery Analysis op Weight Loss Groups 


POUNDS LOST 

1 number cases 

NORMAL DELIVERY 

1 DELIVERIES OTHER 




1 THAN NORMAL 

1- 5 

-53 

47 

6 

6-10 

27 

25 

2 


Table V 


GROUP 

NORMAL DELIVERY 

ABNORMAL DELIVERY 

16-20 

426—71% 

174—28.0% 

21-25 

692—61% 

444—39.0% 

26-30 

564—64% 

320—36.0% 

31-35 

342—80% 

83—20.0% 

36-40 

125—75% 

40—24.3% 

41-45 

12—60% 1 

8—40.0% 


Table VI. Complications in Groups Gaining 


_ GROUP 1 

NO. CASES 

COMPLICATIONS 

% COMPLICATIONS 

1- 5 1 

51 

7 

14.0 

6-10 

149 

42 

28.0 

11-15 

446 

51 1 

11.4 

16-20 

648 1 

67 1 

10.3 

21-25 

623 

59 

9.4 

26-30 

507 

81 

16.0 

31-35 

329 

77 

23.4 

30-40 

235 

39 

16.6 

41-45 

98 

16 

16.3 

46-50 

42 

19 

45.0 

51-55 

12 

3 

25.0 

56-60 

10 

4 

40.0 


Table VI-A. Complications in Groups Losing 


. GROUP 

NO. CASES 

COMPLICATIONS 

1- 5 

53 

8 

. 6-10 

27 

4 


Table VII. Incidence of Toxemia 




NO. CASES 

TOXEMIA CASES 

% TOXEMIA 


1,136 

67 

5.9 


Table VII-A. Incidence of Toxeml^ 




_ GHOUP 1 

1 NO. CASES 

TOXEMIA CASES 

% TOXEMIA 

21-25 ~! 

26-.30 

3].. 35 j 


2S 

.39 

5.5 

IJ.S 

Tot.Tl 

1 1.459 1 

89 

Avpr.ific 6.1 
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The table also gives the 

z;aSieX;™;r ‘ ^ » 


DISCUSSION 

Something definitive may be said from the data recorded in table 
orm, rat there also are some no less important observations not easily 
portrayable without being involved and confusing. The average weight 
gained in the 3,230 cases was 23.2 pounds, ranging in the five-year age 

pounds. It is of interest that 
the older groups gained less. It is also true that the average ‘'usual 
weigit of the older groups was greater, indicating a tendency for 
ose 0 noimal or less than normal weight to gain proportionately more 
during pregnancy than those who Avere overweight. It is noted that the 
eta weight is not infiueneed bj’’ maternal weight changes (barring one 
small group gaining 55 to 60 pounds during pregnancy). This is in 
accord unth competent observations on “\var babies” and impressions 

0 many years. The average fetal weiglit for the entire series was 7.4 
pounds. 

Except for the extreme group of 55 to 60 pounds gain, the duration 
of labor may be said to be essentially uninfluenced by weight gain. 
There are notable exceptions to this rule, houmver, which “averages” 
do not cover. Patients gaining more than 25 pounds have nearly 10 
per cent greater chance of operative delivery than those gaining less, 
and the hazards of anesthesia and perineal infection are considerably 
greater. 

In the analysis by age groups, the incidence of normal delivery in- 
dicates a higher percentage of normal delivery in the older (and multip- 
arous) age ranges. However, while the older age groups had higher 
normal delivery ratings, thej'^ also had higher percentages of complica- 
tions, as also indicated in Table VI of the weight groups. But a young 
primipara of normal weight gain (23.2 pounds) is a better prospect 
than a multipara of any age who has gained excessively. 

Since excessive weight gain is commonly believed to be associated 
with or conducive to toxemia of pregnancy, Tables VII and VII-A are 
of more than ordinary interest. Private observations of a large number 
of these patients likewise permits some latitude in the interpretation of 
the findings. The numerically^ largest age group (twenty^-one to twenty- 
five) had a toxemia incidence of 5.9 per cent. In the weight groups 
of 21 to 25 pounds, the incidence Avas 3.5 per cent; 26 to 30 pounds, 5.5 
per cent; Avhile from 31 to 35 pounds it rose sharply* to ll.S per cent. 
Casual translation of these data might lead one to believe that weight 
gain per se was of vital importance in causing or preceding toxemia. A 
moderately* capacious exj)erience will recall many* patients with toxemia 
of A'arying severity Avith no excesswe (or even less than normal) iveight 
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gains. And the vast majority of those who gain excessively do not be- 
come toxemic. The consequence of this is not negated by the data given 
in Table VII-A. Eecollection of patients rather than figures recalls 
three more or less distinct groups gaining excessivelj'; namely, those with 
considerable edema, mostly static; those “bloated" patients with min- 
imal pitting edema but obvious increase in body fluids ; and those whose 
Weight gain is largely due to tissue gain. Thus some patients are ob- 
viously hydropic without having or developing toxemia, while others 
with “occult edema" either increasing interstitial fluid with no static 
accumulations or undergoing hygroplasmic changes in their protoplasm, 
are more likely subjects. A senmUon of swmllen hands or face thus 
assumes greater importance than pitting edema in patients gaining 
weight. And in the matter of evenness of weight gain those patients 
developing toxemia did not begin to gain rapidly until the characteristic 
loss of fluid balancing powmr shared by most toxemic patients had be- 
come evident. In other words, excessive fluid accumulation, generally 
but not always present in toxemic patients, is a concomitant factor in 
toxemia development, a symptom as it were of the complex itself. It 
suggests an increased incidence of toxemia, more especially in those 
patients vdth “occult edema" showing moderate upw’ard fluctuations in 
blood pressure. And it is this group in the early stages who respond 
best to dehydration therapy. 

Among those wdiose excessive weight gain is mostly stereoplasm it is 
our belief that toxemia incidence is not increased. 


The post-partum weight loss is dependent upon the amount and type 
of weight gain, the hydropic gainers returning to or below their usual 
weight within two wmeks of jiarturition, while the tissue gainers are 
lil^ely to retain most of the ■weight gained in excess of the normal in- 


clement. Roughly, in the latter group it may be said that patients will 
retain beyond six iveeks 60 to SO per cent of all weight gained in excess 
of 22 pounds. In patients with either static or occult edema, no .sucli 
calculation is permissible, inasmuch as the causative factors in the first 
•uid the control of fluid balance in the second produce a rapid water 
loss 'within a fe'w days of delivery. 

Since all of the patients w'ere cautioned to limit weight gain in preg- 


uancj to 20 to 25 pounds, a mild low'ering of the general average weight 
has been effected. 


The increment by trimesters is of some interest. There is generally 
'file gain in the first three months, although glaring exceptions may be 
0).sci\od ■when a huge appetite substitutes for the more commonly ob- 
■ci\od nausea and vomiting of pregnanev. The majority fall into the 

tollowing categories: 


First 3 months. 2 to 3 pounds gain 
Second 3 montlis, S pounds gain 
Third 3 months. 12 pounds gain 
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SIBIMABY 

Analysis of weight data of 3,230 patients indicates an average ma- 
ternal weight gain of 23.2 pounds and a fetal weight gain of 7.4 pounds. 
The baby’s birth weight is not related to maternal weight gain or loss un- 
less the patient is diabetic or the gain excessive. 

Post-partiim weight loss is within 5 pounds of the total gain for all 
patients who gained the average poundage. But with excessive weight 
gain, 60 to 80 per cent of the weight gain in excess of normal Avill be 
retained, except in hydropic patients. 

In general, it may be said that the amount of weight gained has 
relatively little effect upon the duration of labor, although excessive 
weight gain definitely increases the number of complications. 

Weight gain per se is of little significance in the consideration of 
toxemia unless the Aveight gain is typed. Tlie vast majority of all pa- 
tients gaining an abnormal amount do not become toxemic. However, 
the toxemia incidence definitelj’^ rises as weight gain in excess of normal 
appears. Differentiation of hydropic from stereoplastic Aveight gain 
is of more value. For it is in the “edema group” (and most notably 
Avhere edema is occult or nonstatie in type) that the incidence of tox- 
emia is increased. Practically, hoAvever, sharp differentiation of the 
two is not ahvays simple, and may depend upon clinical response to de- 
hydration therapy in suspected weight gainers. Calculations of fluid 
retention, based upon fluid intake and urine output is of added value 
in deciding hoAv to type such patients, to further the prognostic Avorth of 
Aveight observation. 

39 Gipfokd Avenue 


Young, William 0.; Observations and Experiments on Mating Behavior in Female 
Mammals, Quart. Rev. Biol. 16: 311, 1911. 

Extensive data on the behavior displayed at the time of estrus are now arah* ^ 
for the rat, guinea pig, rabbit, sheep, cattle, pig, horse, cat, dog, howler, 
monkey and chimpanzee. 

The generalization is warranted that each species displays a characteristic pat 
of behavior with considerable individual variations. . The latter are greate.- 
infrahuman primates. _ • h d 

In the mammals studied, estrous behavior has an endocrine basis. It is a 
by removal of the ovaries and restored by suitable replacement therapy. 
action seems mediated by a neural center, or centei's, in the hi’potha amus 
farther back in the mesencephalon. Undoubtedly also additional p ijsio 
are involved, social and environmental, in’ members of higher or er.. . . 
differences, that are a matter of age, or differences that may be o gene ic o i 
termine greatly the nature of the response. 


B.VGO Ehbe.vfest. 



additional observations on maternal fulmonara 

EMBOLISM BY AMNIOTIO FLLID 

C. C. Lushbadgh, B.S., Ph.D., and Paul E. Steinee, M.D.. 

Chicago, III. 

CATAL maternal pnlmonary emliolism by 

F particulate contents was described recently 5’ '« following par- 
of obstetric shock and of other sudden deaths m or J 

torition,. Clmically. the disease was character.sed . 

which led in some cases to XtmriS Pa* 

partied by nterine atony and jj ao„siated of wide- ' 

found on microscopic examination of tl e » Mnillaries 

spread embolism of small pulmonary arteries arterio es, 

by the particnlkte matter found in amniotic fluid an n • 

disease ivas duplicated clinically and pathologically m dogs and ab 

by the intraveLus injection of those substances obtained- fiom human 

While that communication was in press, two 
were fotrnd to be complicated by “ "^risl" 
contain several features not seen in the snbseonent fate 

they are presented here. These additioirs are (a) the snbseqn^^ 

of the emholi in women, (b) the sublethal form o . .g gp labor 
lanugo hair as embolus, and (d) such embolism in the absence 

contractions. 

Case 1.— E. McI., white, 35 years old, para L 
of Dr. Eloise Parsons at the Illinois ^e^tu - hifant. Labor 

died seven days after delivery of a stillhoii twenty-five minutes and 
lasted about four hours, tlie second stage • -i i labor pains were 

the third stage ten minutes, ^^^'’^ective and shoulder, be- 

oevcr strong, hut she developed terrific pai in the first stage, 

came listless and the abdomen became sensi ii ‘ • j^en-iorrliage, and 

After delivery, which was accoiiipaiiied b> continued to com- 

"us aided by low forceps, the patient is as ‘ i vomited ses'cral 
lilain of pain in her shoulders and svas abdomen en- 

times. She received several blood .i’ vifTht lower quadrant, 

larged and a tender growing mass appearec ’ ^ j convulsions and 

blie developed tsvitebings of the hands and g .UAflominal malicnancy, 
'IM. The filial clinical diagnosis was I’®”' >’ V ,^00 c.c. onHoody 
Post-mortem Findiur/s . — Necropsy diselosei a oi ' lo pave 

|l«hi aud dark Woody cWts in the left posterior 


■lots in the peritoneal Csi • • ; posterior 

— its origin from a 3 cm. sized laceration i ^ plexus, 

utoriiie isthmus, the laceration involving the i 


S3S 
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There were no other important gross patliologic changes. The lungs 
together weighed 659 Gin. and grossly showed only a slight congestion. 
The heart weighed 250 Gin. The right ventricle was not dilated; the 
left was in systole. The abdominal organs were pale but not e.v- 
sanguinated. 

Histopathology . — Lungs: The principal pathologic -findings were in 
small arteries, arterioles, and capillaries, many of Avhieh were occluded 
by masses of liluish-staining stringj’- material resembling mucin, or by 
an amorphous pink-staining substance, and occasionally bj' crescentic 
squamalike liodies. These materials Avere hea\dly infiltrated by large 



Fig. 1. — Pulmonary embolus of mucus and amorphous debris seven days after incep- 
tion. Note macrophage and leucocyte reaction (Case 1). X165. 



Pig. 2. — Mononuclear and multinuclear giant ceils reacting to an embolus in 
arteriole seven days after embolization (Case 1). X165. i .» • !e seven 

Fig. 3. — Panarteritis resulting from reaction to an embolus in small ai.erio 
days after parturition (Case 1). XI G5. 


mononuclear macrophages, neutrophilic and eosinophilic po } ^ , 

nuclear leucocytes, and lymphocyte-like cells (Fig. 1). In some a 
there Avere in addition manA” mononuelear and iniiltinncleai gian 
(Pig. 2). The cellular infiltration into some ol smaller emDoi ^ 
most obscured them (Pig. 3). A refractile cylindrical bodA ^ 

occluding one A^essel. Tavo giant cells Avere at one end ot t le ® 

It contained some pigment granules and Avas similar in eyerA i 1 ^ 

lanugo hair (Fig. 4). The inflammatory reaction sometimes in 
the A'essel AAmll and the ad.iacent lung tissue. The amoun ,.pr,oi'ted. 
AA’as moderate in comparison AAuth that in the cases preAions .A 1 
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In addition, the lungs showed considerable emphysema and numerous 
megakaryocyte-like type of giant cell. There was no pneumonia or 
edema, but some acute hj^’peremia. 

Uterine veins: A section through the region of the laceration in the 
left posterior segment of the uterine isthmus and the adjacent uterine 
plexus showed thrombosis of the blood vessels and hemorrhage into the 
areolar tissue. Some of the thrombi contained epithelial squamas, and 
showed beginning organization, as did the interstitial blood. Also 
located in the areolar tissue, as well as on the peritoneal surface and 



lie. 4 . — X lanugo hair seen as an embolus in an arteriole. Note giant cell reaction 

(Case 1). X525. 



Fig. 


Small arterj’ of omentum witli cuff of decidual cells. Note shoot of sciuama.s in 
lower right corner (Case 1). X220. 


nuM ' laceration, were many similar squamas together with 

infn ' ^'^^icuslike material. To these fox’eigu substances there was an 
use acute inflammatory reaction. 

A section through the omentum .showed foreign bodies 
ahov""*^ mi pulmonary and uterine ve.sscls described 

to tl^ "tiere was an intense acute inflammatory reaction to tlicm and 
lUiin!? blood. In addition the capillaries and arteries were .sur- 
by a thick cufi of decidual cells (Fig. 5). 
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Miscclldncous : Liver and kidney sections were not remarkable. Sec- 
tions of- the brain showed small disseminated, sharply circnmsci’ibed foci 
of gliosis and one area of demyelinization. 

Final Pathologic Diagnosis. — ^Massive intraperitoneal hemorrhage from 
rupture of the uterus. Pulmonary embolism by amniotic fluid. Multiple 
sclerosis. 

Case 2.- — M. D., white, 38 years old, para ii, gravida iv, was a patient 
at the Chicago Lying-in Hospital. Because of a persistent hypertension 
which was not alleviated by treatment, she was admitted to the hospital 



Fig. 6. — Sguamas occluding- an arteriole (Case 2). X450. 





Fig. 7. — Mucus and squamas with leucocytic reaction occluding a small artery (Ca- 

2). X450. 

near term. Her blood pressure ranged from 120-170/70-120. 
had slight traces of albumin. The quantitative albumin was 0.09 ^ 

hr. specimen. Attempts at a medical induction were unsuccesstu . 
days later painless bleeding occurred and examination revea e 
anterior-lying total placenta previa for which a laparotrachelo 
performed under local anesthesia. It was necessary to put ^^5+i^fnrcpns 
hand through the placenta and do a version and extraction v it i 
on the aftercoming head of a living baby. . 

Following the operation the blood pressure and pulse were „ 

able. The patient was very pallid. Her breathing f ; ? X 

She was given 500 c.c. of 20 per cent glucose, 500 c.c. of physio 
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saline, two blood transfusions, totaling 1,100 e.c., oxygen, and stimulants. 
The patient remained in shock. Pressure on the uterus, wdiich had been 
packed, evacuated about 200 e.c. of blood and clots. She died about 
three and one-half hours after the operation began. The estimated blood 
loss was 800 e.c. 

The final clinical impression was total placenta previa, toxemia, and 
laparotraehelotomy wdth hemorrhage. 

Post-7no7-tem Examhvatio^i . — There ivas pallor of the skin and all ab- 
dominal organs. Both lower lobes of the lungs ■were atelectatic. The 
uterus was contracted. The operative incision was closed adequately. 
There was moderate pulmonary edema and hj^peremia (lungs together 
weighed 600 Gm.). The left ventricle of the heart was contracted, but 
the right ventricle was remarkably flabby. 

Histopathology. — Lungs: A few^ small arteries, arterioles, and capil- 
laries showed occlusion by emboli ■which consisted of epithelial squamas 
and mucus (Pigs. 6 and 7). There wms an admixture of leucocytes in 
some of the mucus, and other vessels also showed a great excess of leuco- 
cytes. The total amount of embolism Avas small compared with the nine 
preceding cases. 

The lungs in addition showed much emphysema, some edema, and focal 
atelectasis. 

Miscellaneous: Kidneys: Sections showed some parenehjunatous 
wiange. The glomerular tufts shoAved thickening of the endothelium. 
They AA’ere large and filled BoAvman’s space. Liver: Sections shoAved 
110 abnormalities. 

Final Pathologic Diagnosis . — Postoperative state foUoAving laparo- 
trachelotomy for placenta previa. Toxemia of pregnancy ( ?). Minimal 
pulmonary embolism by amniotic fluid. Questionable exsanguination. 

DISCUSSION 

In neither of these tAvo eases AA'as there the picture of pi’ofound, sudden 
shock AA’hich Avas described in the preA’ious paper. This is in accordance 
^'ith the amount of embolism AA’hich AA-as seen on microscopic examina- 
tion of the lungs. In both of these tAAm Avomen, this Avas less than in the 
Picvious eight cases. In Case 1, the effects of the embolism appear to 
iiave been subclinieal or, masked by the symptoms due to the ruptured 
nterus. In Case 2 death appears to have been due to vasomotor collapse 
in A\hich the I’elatwe importance of hemorrhage, operatiA*e trauma, pul- 
monary embolism, and possibly noncoiiA’ulsiA’e toxemia cannot be de- 
termined in retrospect. This case, then, may illustrate the point previ- 
ously made that the effects of this form of embolism may be olxseured 
b a combination of causes, and that these might lead to death, Avliercas 
each alone might be suiwived. 

Case 2 illustrates that embolism of the lungs by the particulate ma- 
euals in amniotic fluid can occur in the absence of labor pains if a route 
■ Provided by otlier means, in this case, incision thi-ough the i)]aeonfal 
'Ue. However, since the amount of embolism seen in this case Avas dis- 
ueth loss than that in the other nine cases, it tends to fortify our 
opinion that strong or exce.ssive labor pains are an important predis- 
5''-'-'^uig factor. 
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In our previous paper we inade considerable efforts to determine the 
origin of the emboli materials found in the lungs. We concluded that 
the emboli represented the epithelial squamas and vernix easeosa found 
in the amniotie fluid together with the meconium present there in some 
eases. The presence of lanugo hair, as an embolus (Pig. 4), further 
supports this view. 

The large amount of decidual reaction present in the omentum in 
Case 1 in the presence of intraperitoneal amniotie fluid raises the ques- 
tion of its etiology. Such reactions have been described bj^ Williams, - 
Harbitz,^ and others. It is the subject of further investigation. 

The reaction to the pulmonary embolic materials at seven days was 
less severe than we had anticipated folloiving our observations on dogs. 
In these experiments, however, the amniotie fluid and meconium used 
to embolize the lungs had not been kept sterile, and bacterial infection 
might, therefore, be responsible for part of the intense reaction illus- 
trated at seven days in our previous paper. The tjq^e and amount of 
macrophage reaction indicates that these materials act approximately 
like many other aseptic foreign bodies, and that their subsequent fate 
would probably be complete removal. The mucus was already difficult 
to identify as such as seven days. The reaction to it was mainly that 
of macrophages. The squamas and amorphous materials caused a marked 
foreign body giant cell reaction. 


SUMMARY 

Two additional eases of maternal i^ulmonary embolism by amniotie 
fluid are presented. Lanugo hair is illustrated as a component of the 
embolic material. Existence of the subletlial form of this condition is 
shown and the subsequent fate of the human emboli is found to be ap- 
proximately similar to that described by us in experimental animals. 
The occurrence of this phenomenon following laparotrachelotomy in the 
absence of labor contractions is reported. 
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certificate stated that there was but one placenta. 
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THE EFFECT OF NICOTINE ON LACTATION IN WHITE MICE 

J. Egbert Willson, M.D., Ann Arbor, Mich. 

(From the Department of Obstetrics and Gynecology, University of 
Michigan Medical School') 


O TUDY of the hormone levels during pregnancy and the pnerperium 
^ suggests an endocrine control of lactation. While this supposition 
may be true, there are other factors, the blood and nerve supplies to the 
gland, which play an important part in determining the ability of the 
breast to function adequately. 

In the quiescent state, the blood flow through the gland is sufficient 
to maintain normal tissue metabolism. Prior to the onset of lactation 


there is a marked vascular engorgement of the breasts; this increased 
blood flow continues, but is somewhat less pronounced, during the period 
of secretory activitjc Since the synthesis of milk is dependent upon the 
materials provided by the blood stream, an increased blood flow through 
the gland is necessary for the maintenance of lactation and conversely 
a diminution in the blood flow might compromise the secretory activity 
of that structure. Although the action of nicotine on the blood vessels 
of the breast has not been subjected to specific study, it is assumed that 
t ie vascular effects are the same as noted in other parts of the body, 
lat is, a peripheral vasoconstriction with a diminution of blood flow 
and a drop in surface temperature.^'® 

In the human being, the nerves supplying the breast come from the 
oiuth, fifth, and sixth intereostals ; the accompanying sjonpathetic 
pass by way of the grey rami communicantes from the thoracic 
poition of the sj^mpathetic sj^stem to plexuses upon the basement mem- 
lane about the alveoli. Nerve endings have been demonstrated between 
le secretory cells in the gland. Although nerve control of lactation 
ms not been confirmed, it is possible that some influence may be exerted 
^Hough these pathways, since secretion in other glands is a direct result 
neivous impulses. Nicotine acts on the ganglia of the secretory 
^Gl^es, its action consisting of an initial stimulation followed by complete 
paialjsis and cessation of secretion." This effect has been demonstrated 
on the salivary, sweat, mucus, and adrenal glands both by local and 
bOimial administration of the drug. 

ij inadequacy of milk production in human beings may be com- 
bow"^ substitution of an artificial formula. In animals, 

for inability' of the mother to secrete enough milk to provide 

w^ ^ m demands of the litter will evidence itself eitlier in death of the 
^ oiing or in undernutrition of the whole group. 
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A few attempts have been made to determine the effects of the ad- 
ministration of nicotine on lactation and animal growth. 

Behrend and Thienes^ and Thienes® have shown that large doses of 
nicotine given to young animals which are adequately nourished have no 
effect on subsequent growth and development. Essenberg, Schwind 
and Patras® gave nicotine to pregnant rats by several methods and found 
that two-thirds of the young were underweight and that many entire 
litters were lost by death, abortion, or resorption of the fetuses. Their 
use, however, of doses large enough to produce convulsions in the animals 
studied naturally confuses the results, since the fetuses may have been 
actually poisoned by the drug. 

This study was undertaken in an effort to demonstrate the effects of 
the administration of nicotine on milk production as evidenced by the 
weight gains in a standard-sized litter of offspring, during a two and 
one-half weeks’ period of lactation. Thirty -six pairs of immature white 
mice from our laboratory stock were selected for the study and were 
followed through three consecutive litters. 

The average daily water intake of the animals was measured over a 
period of one week before the experiments were started. The nicotine 
was then supplied to the animals in the drinking water in a solution of 
a strength to furnish 0.5, 1.0, or 2.0 mg. in the daily fluid intake. Al- 
though the amounts of the drug ingested undoubtedly varied from day 
to day, the average intake over the period the animals were followed 
approximated the anticipated amount, since checks on the daily fluid 
intake revealed it to be at an almost constant level. Other methods of 
administration of the drug, by injection or the use of cigarette smoke, 
were considered. Both were eliminated in favor of the one utilized, 
because nicotine is absorbed readily from the gastrointestinal tract and 
frequent ingestion of small quantities Avould maintain a more constant 
supply in the tissues. Other factors concerned in the choice Avere the 
ease of administration and the fact that a much larger, daily dose could 
be utilized. 

Of the 36 pairs of mice studied, 12 pairs Avere used as controls and 
Avere given tap Avater ; 10 pairs, 0.5 mg. ; 8 pairs, 1.0 mg. ; and 6 pairs, 
2.0 mg. of nicotine daily. The litters were reduced arbitrarily to six 
on the day of birth and each group was weighed at birth, at one aaccv, 
at tAvo Aveeks, and at tAvo and one-half Aveeks of age, and the averaoC 
individual Aveight obtained. An accurate account of the initial littei size 
and the ultimate mortality of the offspring Avas recorded. 


RESULTS 

Litter Size. — The average number of offspring in each 
duced slightly in the groups to Avhich the drug 'r.eiviiig 

largest litters Avere born to the control animals and to dailv. 

0.5 mg. of the drug, and the smallest to those receiAung • o- 
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Since the litter size consistently decreased in the animals to which the 
larger doses of the drug -were given, the change probably may be in- 
terpreted as the result of the effects of the nicotine. Although the reduc- 
tion was definite and occurred in each litter in the groups receiving 
nicotine, a larger series might alter the figures. (Table I). 


Table I. Initial Littee Size 


GROUP 

1 average number of offspring 

PER LITTER 

litter 1 

LITTER 2 

LITTER 3 

Control 


11.2 

10.4 


9.4 

10.9 

10.5 

1*0 mg. 

8.8 

9.0 

9.0 

2.0 mg. 

7.0 

8.0 

8.0 


Mortality . — The mortality rate was high for all groups. This may 
have been due to the trauma occurring Avith the removal of the young 
from the nests on the day of birth for iveighing and reduction of the lit- 
ter size. Although great care was taken, injury may have occurred in 
some instances. The figures (Table II) reveal a marked variation in 


Table II. Mortality of Offspring 


GROUP 

MORTALITY RATE PER LITTER 

LITTER 1 

LITTER 2 

LITTER 3 

Control 

34.5% 

27.8% 

31.0% 

0.5 mg. 

33.7% 

46.2% 

31.6% 



8.3% 

46.4% 


22.5% 

16.6% 

6.7% 


the death of the young with no apparent regard to the amount of the 
drug ingested. Although the mortality is high, the variation is not in- 
consistent with the death rates seen in normal groups of untreated mice, 
he facts that the lowest average mortality in this series occurred in one 
oup of the animals receiving the most drug and that the control group 
showed a consistently high death rate suggest that factors other than the 
nicotine played a large part in the loss of the young. 

Ikeig/it.^Tl^g Aveights of the offspring at birth (Table III) AA'ere al- 
niost identical for each of tlie four groups studied, indicating that the 
of the drug in doses beloAv a seAmrely toxic leA’el has no 
c eet on the intrauterine development of the fetuses. 


Table III. Birth Weight 


GROUP 

1 AATER.AGE BIRTH AVEIGHT (GRAMS) 

LITTER 1 

LITTER 2 

LITTER 3 

Control 

1.4 

1.35 

1.0 

0.5 mg. 

1.3 

1.4 

1.23 

1-0 mg. 

1.4 

1.5 

1.5 

■ --0 

1.5 

1.4 

1.4 


"’'^ight curves for each litter of the four groups demonstrate a 
sn*-' ^ and constant gain. In the first litter (Fig. 1), the off- 

Piing from the animals taking 1.0 and 2.0 mg. of nicotine daily Aveighed 
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CONTROL 


0.5 MQ. 


1.0 MG. 


2.0 Mg. 



' WEEK 2 WEEKS sJ^WEEKS 



Fis- 3. — Litter 3. Averasre individual weight (Gm.). 
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less than those getting 0.5 ing. of the drug or only water. That this 
difference was not an effect of the drug is shown by the weights in the 
second litter (Fig. 2) ; the offspring of all the groups except those to 
which 1.0 mg. was given weighed about the same. In the third litter 
(Fig. 3), the young from the parents receiving nicotine in daily doses 
of 0.5 and 2.0 mg. outgained the rest. Again as in the previous tivo 
litters, those getting 1.0 mg. produced the lightest offspring. 

DISCUSSION 

Since it has been demonstrated that the administration of nicotine to 
young normal animals has no effect on their rate of growth and develop- 
menf*'® any changes produced wdien the drug is given to the parents 
must be on the basis of alteration of the milk supply rather than by the 
nicotine excreted in the milk. The fact, shown in this study, that the 
weights at birth of offspring of mice being given relatively large doses of 
nicotine are the same as those of the controls indicates that the nicotine 
has little or no effect on the intrauterine development of the animals. 

The difference in ■weight curves in the first litter is not very sig- 
nificant since this difference is observed commonly in groups of normal 
animals at the onset of their reproductive careers. In the second and 
third litters, two groups of the treated animals showed gains greater 
than those of the control group, suggesting that in this particular test 
animal nicotine has little effect on the amount or quality of the milk pro- 
duced. The group to wdiich 1.0 mg. of the drug -was given consistently 
produced lighter offspring than the other groups. Since the ability to 
lactate varies considerably with individuals, this observation must lie 
interpreted as a physiologic variation ratlier than inhibition of lactation 
by nicotine. 

At no time Avas anj" alteration in behavior noted. The young Avere 
cared for normally in all instances and there Avas no obvious increase in 
cannibalism in the nicotine-treated animals as occurred in the groups 
studied by .Essenberg, ScliAvind, and Patras.® 

CONCLUSIONS 

1- The effect of nicotine on lactation as CA'idenced by the Aveight gains 
in the offspring Avas studied in A\diite mice. The animals Avere treated 
with 0.5, 1.0, or 2.0 mg. of the drug daily through three consecutive 
litters. 

2- A slight but consistent reduction in litter size Avas noted Avith in- 
creasing doses of the drug. 

3. No remarkable differences in mortality rate, birth Aveight, or Aveight 
sain during the period of lactation could be demonstrated between the 
contiols and the treated animals. 

A A marked A-ariation in all the aboA-e factors Avas noted Avitliin each 
nidividual group. 
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5. The ingestion of nicotine results in no impairment of lactation in 
white mice. 
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PARALDEHYDE IN OBSTETRICS, WITH PARTICULAR 
REFERENCE TO ITS USE IN ECLAMPSIA'' 

Louis H. Douglass, M.D., and Robert P. Linn, M.D., Baltimore, Md. 

(From the Department of Obstetrics, University of Maryland School of Medicine) 


TN 1934 we began to use paraldehyde at the University Hospital as an 
1 analgesic in labor and found it to be quite satisfactory. After a 
period of trial with the rectal route, which had its obvious disadvantages, 
we started oral administration and here the results were even better. 
In 1938 we published a report of 350 cases and in it stated that, m our 
opinion, paraldehyde was the safest and most satisfactory analgesic 
available at that time. 


Since the publication of this report we have continued to use drug. 
In the large majority of the cases it is given by mouth and mixe vi 
aromatic elixir to partially disguise the taste. Othei clinics aie 
fruit juices, water or some other medium and one seems to e a oii 
satisfactory as another. It would appear to be impoitant ^ , 

mixture should be thoroughly chilled and swallowed L J” 

to lessen the disagreeable taste and prevent vomiting. ^ ou ^ • j 

occur, a second dose given some fifteen minutes later is usua } i 
and the desired effect results. ,. 

It has continued to be our custom to precede paraldehyde ® 
dose of one of the barbiturates (e.g., pentobarbital - J’ qd 

we feel that the action of the drug is enhanced all 

the other hand, this is not an inflexible ru e, an is asphjT^ia 

clinics, some physicians feeling that there is an increas 
when the combination is used. While our auy 

out, we believe that the point is quite minor and not } 

discussion. ,,.„ore 

at a meeting oI the Obste Weal and Gynecological Section ol the Ba . 

City Medical Society, October 10. 1941- 



845 


BOBOLASS a™ UNN : PAEALDEHYDIC IN OBSTETMCS 

The ttae 0 * a«i«PAti 0 B 

it being om custom to give it wben the " anal"esia from 

M. Should she be of the type ivho estab- 

the onset of pam, her request B no anOT duration of labor is 

lished, fox it is in these cases that we find that the axn 

sometimes prolonged. ^ g 

■While not constant, the usual initial dose “ ^ [ jd occur 

drams in an equal amount of aromatic elixin Good efet s 

ivithin ffltcen minutes and maximum at this 

about six hours, and the ongmal or a sma er o ^g^tum, 

time if needed. In those patients in w lo c- ” g drams of mineral 
the dose is larger. 8 drams of paraldehyde in 5 or « J 

or olive oil being used. Here, the effect is 

quired for maximum effect, and the duration is about the same. 

repeat doses are quite permissible. ^ majority of the 

The effect of paraldehyde vanes somewhat. -^^ahor. They 

patients fall into a deep sleep with eontiniia lo intervals, 

are usually moderately restless ivith pains a q nrobably fall 

A few are more restless, roll from side to side and wouW 

out of bed without some preventive, sue i as ^ , relief from 

group there appears to he little or no loss ° yet later it is 

pain, and the drug would seem to have anything that hap- 

found that the patient has no recollection 
pened after she received it. And finally, in a on 

the method fails to produce either amnesm stomach, labor having 
major contributing factors to failure is -nrooressed 

stacted shovtly aftec fbc iugesGon of a « “ .“e a ve” sKIL, 
rapidty. The greater number of these pat 
and the need for relief is not great. _ 

The analgesia seldom reaches the point of ^’l^ile the 

while spontaneous delivery is satisfactorily carrie latter be 

incidence of operative delivery is not pl^ldl 

deeided upon, some additional method of pam re le gg+i^etics indeed 

hyde does noi prohibit the use of any of tiie general 

the amount needed for complete anesthesia is ess a i-eo-ional 

should it he desired to complete^ the delivery under local oi region 

anesthesia, this can also he done without added ris c. vale 

Effects other than those noted above is an 

is almost routinely increased, hut not alarming j so. , or major 
extremely safe drug, and we have not had a maternal death, oi major 

accident which could in any way he attributed to i . 

Prom the standpoint of the infant, it detTcted upon the 

other drug used. While paraldehyde can often dis- 

l^ahy’s breath, most cry spontaneonslj an 
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appears rapidly. Resuscitation, when required, is easy and recovery 
complete. The one exception to this would appear to he the quite 
premature infant, weak and sicklj^ at best and ill equipped to with- 
stand strain of any kind. In this group the incidence of severe asphyxia 
is soniew'hat, though not greatly, increased. 

There is another use for paraldehyde in obstetrics that is mentioned 
at times, but has never been greatl:^emphasized. This is as a means 
of producing sedation in eelampsiyand pre-eclampsia. To us, this is 
most important and has not receiTOd the attention it deserves. In pre- 
eclampsia, paraldehyde will quiet the patient more satisfactorily than 
any sedative used today, and will permit of time to establish whatever 
routine treatment is desired. Or, should she be in labor, this may con- 
tinue to termination under its influence without fear of the onset of 
convulsions. It must be understood that, for this resvilt, the patient 
must be kept very well sedated and the physician must not hesitate to 
repeat the drug as often as necessary. Large doses are tolerated very 
well, and are often required. 

It is in the field of eclampsia itself, however, wdth frequent convul- 
sions, that the value of paraldehyde stands out so prominently. In 
reading the literature on the treatment of eclampsia, it is found that 
practically every -writer today advocates the c onse rvative method; yet, 
it is almost invariably stated that should it be impossible to control con- 
vulsions by Avhatever method of sedation is recommended, this form of 
therapy should be abandoned and operative delivery undertaken. It is 
stated that this definitely, increases the risk and raises maternal mortal- 
ity, but that a continuation of an unsuccessful tyi^e of treatment would 
give worse results. All of this is quite evident and would need no 
comment except for the fact that it is our experience that ‘paraldehyde, 
in sufficient dosage and repeated often enough, ivill, without exception, 
prevent convulsions, keep the patient quiet, and lower the hlood pies- 
sure. This last effect, the lowering of tlie blood pressure, is not out- 
standing, but there is usually a drop of some 40 to 50 mg. hg, both 
systolic and diastolic. The pressure has a tendency to remain at the neu 
level for several hours, and then to rise rather gradually. All of this is 
accomplished with a minimum of risk to both mother and bah}'. 

hi_19^ we began to use paraldehyde as the main sedative agent in 
the treatment of eclampsia, and as time has elapsed have depen e 
more and more upon it for this effect. Our results on the whole la^e 
been so encouraging that it was felt that they should be leporte 
though the total number of cases (48) is small. 

It must be understood that we are not attempting heie to gi'C tl^ 
treatment of eclampsia, but merely to emphasize the ad\antages 
paraldehyde to produce sedation wdien this is desired. 
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The routine followed in all cases is to give paraldehyde rectal ly in an 
initial dose of 10 drains in 5 or 6 drams of olive or mineral oil as soon 
after admission as possible and then to start intravenous concentrated 
glucose and other therapy. The rectal route is forced upon us by the 
fact that these patients are unconscious and unable to swallow. The 
oral would be preferable because of the more rapid alisorption and ease 
of administration. The patients are watched constantly, blood pressures 
being taken every one-fourth to one-half hour and if restlessness is re- 
turning as the effects of the paraldeln'de wear off, the dose is repeated. 
This is continued until the acute stage has passed and the patient is 
quiet or conscious without the drug. No attempt is made to induce 
labor in the ante-partum group until danger of convulsions is past, 
but if the patient is in labor or if labor begins, it is allowed to continue 
as normally as possible, only absolutelj' indicated operative work being 
done and this invariably without inhalation anesthesia. In this series 
the majority of the patients either were in labor on admission or went 
into labor spontaneously ; however, five recovered from the acute attack, 
became conscious and rational, liut continued to show marked evidences 
of toxemia, as manifested by hypertension and urinary findings. These 
we classified as posteelampsia, in contrast to pre-eclampsia, and in this 
gi'oup the uterus was emptied in what seemed the most conservative 
manner. There seems to be no precedent for the term “posteclampsia,” 
but the need of some designation is evident. The patient no longer has 
eclampsia; however, she continues to have a toxemia, and is far from 
complete recovery. 

For purposes of comparison we have tabulated 49 con secutive cases 
of eclampsia which received no paraldehyde but were in otlier respects 
treated about the same. The two series are quite comparalile in that in 
eacli there were 15 cases classified as severe eclampsia, in the paraldehyde 
group 20 were moderately severe and 13 mild, in the nonparaldehyde 
these figures were 26 and 8, respectively; and there was also little 
difference in the time of onset, in the first instance (paraldeliyde) 24 
"ere ante partum, 13 intra partum, 10 post partum, and 1 both intra 

mid post partum. In the second series these figures were 21, 15, 12 
and 1 . 

It is when we begin to compare results that the great differences are 
noted. 

In the nonparaldehyde group, 32 of the 49 patients, almost two-thirds, 
continued to have commlsions in spite of vigorous sedation with the ac- 
cepted drugs. The number of convulsions after liegimiing treatment 
^ere usually lietween 1 and 10, one patient having 23 and another 49. 
yio greatest number of convulsions before treatment was started in 

ns group was 9. Comparing these figures with those patients treated 
''ith paraldehyde, we find these interesting facts: "When we fii-st began 

0 use the drug we were prone to give too small an initial dose and to 
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delay repeating it as early as it should be repeated. In this group of 22 
patients there were had either one or two convulsions after seda- 

tion was begun, about one-fourtli as compared to two-thirds in the non- 
paraldehyde group. The remaining 26 patients received an adequate 
amount of paraldehyde, and in this group the percentage of failure was 
zero, no eonyulsions occurring after sedation had been obtained. In- 
cluded in this group we find that one patient had 12, one 16, while a 
third had 28 convulsions before receiving paraldehyde and none after. 
The amount of the drug necessary to control the convulsions varied from 
a minimum of 12 to 15 drams to a maximum of 120 drams in one ease 
and 131 drams in another, both over a period of three to four daj^s. As 
an interesting side light, the latter patient went into labor after some 
four to five days of treatment and delivered herself of a premature liv- 
ing child. Both mother and baby did wmll and wmre discharged from 
the hospital in good condition some two weeks post partum. At the 
time of wu'iting this report, she is again a patient of ours, having passed 
through this second pregnancy with no evidence of toxemia and de- 
livering at term without incident. Both babies are alive and well. 

It is our feeling, therefore, that paraldehyde, in sufficient amounts, 
will absolutely control the convulsions of eclampsia and permit of a 
continuation of the conservative treatment for an indefinite period of 
time, whether this be hours or days. 

The maternal mortality in' the nonparaldehyde group "was 7, or 14.29 
per cent, and in the second group there was one death, or a 2.08 per 
cent mortality, this death occurring from bronchopneumonia several 
days after delivery and recovery from the eclampsia. 

Fetal mortality in the nonparaldehyde group was 14, or 28.58 per cent, 
and in the other 11, or 22.95 per cent, in both instances the figures being 
uneorreeted. These figures would seem to indicate that, by the use of 
paraldehyde, we have materially reduced the maternal mortality in 
eclampsia and have not accomplished this at the expense of the baby. 


Smith, Earl Conway; Sodivun Perhorate Therapy in Trichimonas Vaginalis 
Vaginitis, New Orleans M. & S. J. 94: 37, 1941. 

A safe, simple, economical, and prompt method seems to have solved the 

of therapy in Trichomonas vaginalis vaginitis, according to Smitli. Tho pa le 

is instructed to douche with a weak lactic acid solution which is followed by >e 

insertion of 10 gr. of sodium perborate in a veterinary capsule daily for fifteen aj 

Thereafter for seventy-five days the patient continues daily douches of either ac 

acid or sodium perborate, depending upon the pH of the vaginal secretions. 

patient is discharged as cured when smears show the absence of the organism 

three consecutive menstrual periods. „ , 

Eugene S. Auer. 



INTRAVENOUS ADMINISTRATION OP BASERGEN DURING 
THE THIRD STAGE OF LABOR 


Paul C. Robbrts, MD., San Francisco, Calif. 

(From the Department of Obstetrics and Gynecology, Stanford University 

School of Medicine) 

A NUMBER of recent reports contend that the ergot alkaloid 
ergonovine, when administered intravenously immediately after 
the hirth of the hahy, not only shortens the third stage of labor but 
materially reduces the loss of blood. We have studied the action of 
this drug in this respect in a series of 400 patients and wish to report 
briefly our findings. 

PROCEDURE 

The preparation used by ns was Basergen,® a water-soluble tartrate 
of ergonovine, CiaH23 0 2N3. 

As quickly as possible after delivery of the baby 1 c.c. (0.2 mg.) of 
the drug was given intravenously, usually by the anesthetist. Although 
the lapse of time between the completion of the second stage and the 
administration of the basergen varies, the interval rarely exceeded one 
to two minutes. Within one. minute after the injection, expression of 
the placenta was attempted. An occasional delay of one or two min- 
utes occurred whenever there was no assistant available to tie the cord. 
While it was necessary in most instances to express the placenta bj’’ 
compressing the anterior and posterior surfaces of the uterus, sponta- 
neous expulsion within two minutes after the administration of basergen 
was bj’- no means uncommon. ' 

In a control series of 200 patients no attempt was made to expedite 
the separation of the placenta. In this group, the placenta, after spon- 
taneoi;s separation, was expressed by pressure on the fundus, and the 
patient was then given an injection of 1 c.c. each of ergone and pos- 
terior pituitai’y extract. The time of placental expulsion as ■well as the 
OSS of blood were recorded for compailson. 

Both groups comprised a consecutive number of patients regardless 
ot the method of delivery, cesarean sections being excluded. 

DUR.\TION OF THE THIRD STAGE 

As recorded in Fig. 1, a definite shortening of the third stage of labor 
occurs ill an appreciable number of patients when basergen is given, 
tv, ^ stage longer than ten minutes occurred in only 12 per cent of 
0 basergen group, as comnared' to 36 per cent of the controls. In 
other words, 88 per cent of 'the basergen patients against 64 per cent 
0 the controls experienced a third stage of ton minutes or Ic.ss. A third 
^ oge of five minutes or less occurred in 59 per cent of the basergen 
patient s as against 25 per cent of the controls. 

*A product of the Sandoz Chemical tVorks. Inc.. New York. 
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BLOOD LOSS 


Tlie blood loss during the third stage was estimated, not measured. 
However, since this procedure was used in both series the inaccuracy 
is less objectionable and permits comparison. According to our obser- 
vations, there was no apparent difference in the loss of blood in the two 
groups, which is contrary to several recently published rej)orts. We 
encountered no systemic reactions from basei’gen. 

Tritseh and Behm^ report in their series that “80 per cent had defi- 
nitely less than average bleeding after the delivery of the infant and 
placenta,” although 3 eases (2.6 per cent) of profuse bleeding were 
recorded. Adair and his associates,^ in a series of 51 patients, found 
an average blood loss of 100 e.c., the maximum loss being 300 e.e. in 86 
per cent of eases, while 13.7 per cent expeidenced a loss of 500 e.c. or 
over, but there were no control eases in their series. 



Eeicli^ reports a series of 154 cases in wliich ergonovine was a im 
istered intravenously during the second stage of labor. Of these, • 
per cent lost less than 100 c.c. of blood, as against 28.8 per cent a 
controls. No hemorrhages over 900 c.c. occurred ni those I’ecen J g 
ergonovine, as compared -with 9 cases in the control groiip. ^ ^ 
group of 588 eases in which ergonovine was given after tJie tliiru , 
Reich noted a loss of 500 e.c. or over in 7.1 per cent as against Ib.x P 
cent in 548 control cases, where ergotamine tai’trate was given. 

In our series, a loss of 300 c.c. or less of blood was m,^ P",. 

cent of the basergen group as compared with 93.5 per een {riven 

trols; 300 to 500 e.c. wmre noted , in 7 per emit of * „!Lrc 

basergen and in 6 per cent of the control series. An Jb „pj.„eii 

hemorrhage of over 500 c.c. occurred in 1 per cent of the basei.ei 

patients and in 0.5 per cent of the eonti’ols (Fig- ■ 


RETAINED PLACENTAS 

Retention or incarceration of the placenta, 
may occur after the use of any ergot derivative. 


due to uterine tetany? 
This is the one serious 
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objection raised to the routine rise of these drugs. In our experience 
manual removal of the placenta was necessary in 10 out of 400 pa- 
tients, an incidence of 2.5 per cent. In the control group this occurred 
only once in a series of 200 patients (0.5 per cent) . Nine ol; the placental 
retentions Avere due to tetanic contraction of the lower uterine structures. 
Only in one instance Avas it due to uteroplacental fusion. HoAveA’'er, no 
difficulties Avere encountered in the extraction of the placentas from 
the loAver uterine segment. If, when basergen is ghmn, the operator 
places his or her hand OAmr the fundus and exerts modeimte pressure 
on the fundus as soon as eontractioils are noticed retention of the pla- 
centa is less likely to occur. 

60 - 



Fig-. 2. — Blood loss in third stage. 


All but three of the eases requiring manual remoA'al of the placenta 
presented some abnormality, as indicated in Table I. It is notcAvorthy 
that the blood loss in 8 of the 10 cases A\'as less than 300 c.c., in one it 
amounted to 350 c.c., and one may be considered as an instance of post- 
partum hemorrhage, since it Avas* 500 c.c. None of the patients in this 
gioup developed post-partum feA'er. 


Table I 


Case 
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Case 

2 


Case 

3 


Case 
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Case 
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Case 

G 


Case 
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MANUAL REMOV.AL OP PLACENTA 

PLACENTA 

RETAINED 

MIN. 

blood loss 

c.c. 

is; 

Twins ! 

25 

200 

Premature 

5 

100 

Breech 

15 

100 

Premature, L.A.D.A. 

2S 

500 

R.O.P., Jlauual rotation 

30 

100 

Uneveutful 

4 

200 

Uneventful 

73 

100 

Uneventful 

42 

200 

E.O.A., low forceps 

3.5 

350 

Adherent placenta 

31 

100 

Persistent occiput posterior 

OS 

350 
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Eeicli, using ergonovine intravenously during the second stage of labor 
found, in a series of 154 cases, retained placenta in four instances (3.85 
per cent) which necessitated manual removal. Tritsch and Behm sim- 
ilarly report an incidence of 3.47 per cent of retained placenta in a 
series of 115 cases. 

CONCLUSIONS 

1. The intravenous use of basergen at the end of the second stage of 
labor shortens the duration of the third stage. 

2. With the exception of about 1.5 per cent of the patients ti’eated, 
this procedure does not bring about any appreciable decrease in the 
volume of blood loss in the third stage. 

3. Contraction of the lower uterine segment necessitating manual ex- 
traction of the placenta is definitely increased after intravenous basergen 
administered at the end of the second stage. 
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THE TREATMENT OP STERILITY WITH “SMALL DOSE” 

X-RAY THERAPY 

Milton Friedman, M.D., New York, N. Y., and Rita Pinklek, M.D. 

Newark, N. J. 

T he treatment of functional menstrual disorders and sterility by 
irradiation of the ovaries and pituitary gland with small doses of 
roentgen rays (so-called x-ray stimulation) has been described by many. 
In 1939, Kaplan,^ and Mazer and Baer^ analyzed fifty-two articles on the 
subject and described their owi extensive experiences. From these le 
ports, they concluded that small-dose irradiation appears to be of distinc 
therapeutic value in the treatment of irregular menses, amenoirhea, an 
sterility. 

In the face of this evidence, it is surprising to find that this tj^e of 
therapy is not attempted with greater frequency. Some of the leasons 
for this are: the belief that x-raj^s are not effectual in restoring an 
endocrine imbalance ; that many of the reported successes ai e c iie 
coincidental ; and the fear of damage to the offspring.^ ” • lo i 

The following ease of sterility is therefore presented again” an 
brought up to date because of the comprehensive clinical an aiora 
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evidence of the nature of the endocrine imbalance, and because of the 
apparently repeated successful responses folloAving small dose x-ray 
therapy. 

REPORT OP A CASE 

Mrs. E. P., white, aged 26 years, first sought medical attention 
on May 21, 1935, because of menstrual irregularities of thirteen 
years’ duration and sterility of six years’ duration. Her menses began 
at the age of thirteen, were generallj' scant, and averaged six to eight 
periods a year. Since her marriage, six years prior, there were four 
episodes of amenorrhea lasting six to seven months each. Occasionally 
there had been a hemorrhage lasting about one week, and, for the past 
eight weeks, there had been continuous staining (see Pig. 1). Previous 
treatment for her sterility had been unsuccessful. 

Physical examination revealed an obese patient weighing 215 pounds 
with a fat distribution suggestive of pituitary defieiencj’- (girdle obesity, 
apronlike abdomen, narrow ankles and Avrists, scant pubic and axillary 
hair). Examination of the pelvic organs revealed a slightly enlarged 
right OAmry. Rubin and Huhner tests Avere normal. The husband’s 
spermatic fluid Avas found to be normal. Roentgenographic examination 
of the skull roAmaled a normal sella turcica. 

The patient Avas given the folloAAung hormone therapy in 1935 AAuth- 
out benefit: oral medication Avith anterior pituitary extract (5 gr. 
emplets) ; thyroid extract (0.25 gr.) 3 times daily for one month; intra- 
nuiscular injections of A.P.L. (anterior pituitary-like hormone) (2 c.c. 
each) twice Aveekly for one month; three courses of injections of 
pi'ephysin given in December, 1935, January, and February, 1936, 
each course consisting of 1 c.c. daily for ten days; the last course AAms 
followed by 3 injections of progjuion-B (2,000 R. U. each) in one Aveek; 
and in March, 1936, the patient received 3 bi-Aveekly injections of A.P.L. 
(2 c.c. each) . In spite of this treatment, the menses remained irregular 
(see Pig. 1 ) . 

A comprehensiAm endocrine study Avas conducted. Pour endometrial 
mopsies AAmre taken on March 30, April 6, May 29, and June 4, 1936. 
ihe first one, taken on March 30, shoAved only moderate luteinization, 
out, the one taken the folloAving Aveek, instead of shoAving more advanced 
iuteinization, shoAved a proliferative phase. The third biopsy AA'as de- 
terred for three AAmeks in order to study the same phase in a. succeeding 
menstrual period. It Avas taken on May 29, and shoAved Amry slight 
jutemization. Once again the folloA\ing biopsy shoAved only a pro- 
ueratiA^e endometrium. Thus the endocrine imbalance consisted in 
part of mi incomplete or abortive luteinization process. At four eon- 
socutiA’e intervals of about one AA’cek (klay 12, 19, 28, and June 4, 1936), 
lo-assays of tAventy-four-hour specimens of urine, taken during the 
un die of a tAvo-month period of amenorrhea, failed to reveal any prolan 
for 13 rat units of estrin in the last specimen (see 
'S- 1). Tavo of the aforementioned endometrial biopsies Avere taken on 
same day as the last Iaa'o bio-assaA's. It Avas decided to administer 
small dose x-ray therapy. 

liv x-ray treatments Avere gh-en from June 25 to July 5, 1936. de- 
four treatments a total dose of SO roentgens (measured Avith 
‘ <-'u scattering) to the pituitary gland and 80 roentgens to each ovary, 
m month later, the patient began to menstruate regularly once a 
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month for the first time in iier life. After the tliird regular menstrual 
period, it was decided to determine whether the restored monthly bleed- 
ing was accompanied by normal cyclical endometrial changes. ‘ Conse- 
qiientlj^, on the day preceding the fourth expected period (Oct. 29, 1935), 
a premenstrual endometrial biopsy ivas taken. 

In the microscopic examination of this endometrium. Dr. William 
Antopol found “endometrium in lutein phase with an early embryo.” 
A detailed study of this embryo by Scipiades“ at the department of 


J FMAMJJ A S O N D 


1935 



1936 


1937 


I938i 


1939 


1940 


h.f. 

/ .'S. 


e e e e 


J 

l-Jj-' 


: IT 


t 


m 


child 

..A 


PR E GNANCY 


TTITTini 




eece” 


AMENORRHEA 


r 


PREGNANOj 


child 


PREG. 


LACTATION 


Fig. 1.— Monthly menstrual chart, illustrating clinical Represents the 

years. The solid blocks represent menstrual flon . the broken ii amenor- 

normal level of menstrual flow. 1935: Menomelrorrhagia alternat ng ^ 

rhea; 3.T., hormone therapy. 1936 : mT-j, hormone therap;^ luteinization ; S'°‘> 

hemorrhage; E, endometrial biopsies which showed rni/ small dose x-ral 

bio-assays of prolan and estrin in the urine (see loxt), A-fi 1937 : Normal 
therapy; Embryo, accidentally removed by suction curettage { Amenorrhea chamc- 
child born in December. 1938: Regular noriiial "’onses. 1 ■ pgjps (E) > 

terized by absence of lutein effect as shown by foh'-,y:eohl> “ 

X-ray, small dose x-ray therapy. 1940: Normal child born in June 
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embryology, Carnegie Institution of Wasliington, revealed “that, among 
the young human embryos already recorded in the literature, this speei- 
men falls between the Kleinhans and the V. Mollendorf ‘Seh. ’ Thus 
it occupies the third or at the most the fourth place, with its degree of 
trophoblastic differentiation and its estimated age of 11 to 12 days.” 
Thus three months after x-ray therapy, the patient became pregnant for 
•the first time in her life. 

In spite of this accidental abortion the patient continued to menstruate 
regularly. No further treatment was given. Finally, in April, 1937, 
nine months after the small dose x-i-ay therapy, she became pregnant 
again. During the first two months of this pregnancy, the patient had 
pelvic discomfort and occasional spotting. She was given injections of 
progestin (Prolutqn) and calcium and wheat germ oil for one month, 
because of threatened abortion, due possibly to lutein deficiency. She 
was finally delivered at full term of a normal female child in December, 
1937. ^ 

The patient nursed the baby for five months, although supplementary 
feedings were given, hlenstrual bleeding returned four montlis after 
delivery. It was normal and regular except for a missed period in 
July, 1938. 

Following her menstrual period in October, 1938, there was a period 
of amenorrhea of eight months’ duration. During this time two Fried- 
man tests were negative for pregnancy. Another series of four con- 
secutive weekly endometrial suction biopsies were taken on April 20 
mid 27, May 4 and 11, 1939. All of these .showed the endometrium to 
mi Proliferative phase. There was no evidence of any lutein activity. 
Thus the ovarian failure had returned in a more severe form and w’as 
now characterized by amenorrhea and absent luteinization. 

Two days after the last endometrial biopsy, a second course of small 
dose x-ray therapy was given. From hlay 13. 1939, to ]\Iay 19. 1939, 
^ total dose of 80 r. (measured with scattering) was delivered in four 
treatments to each ovary and to the pituitary gland. Tliere was no men- 
strual period in June, but there -were normal periods commencing July 
I and Aug. 9, 1939. She then became pregnant. There was no men- 
stnml period in September. There -were turn positive Friedman tests 
on October 5 and 10, 1939. On Oct. 24, 1939, the patient developed pelvic 
cramps and spotting. A diagnosis was made of threatened abortion, 
'yhieh could be interpreted as another manifestation of deficient proges- 
>n activity. She was therefore given fourteen injections of 5 mg. of 
proluton each, three times a week. After the second injection, the pelvic 
pains and spotting disappeared. Thereafter, although .symptom-free, 
^'c vas given 2 mg. of proluton twice weekly for four months. The 
Picgnancy proceeded uneventfully and on June 8, 1940. the patient was 
delivered of a normal male child. * She nursed this child for nine months. 

icie Was no menstrual period duriiux this time, and for six months 
'aereafter, up to September, 1941. 

DISCUSSION 

^bis ease strongly suggests that small dose x-ray therapy can favor- 
afiect sterility due to ovarian deficiency. In 193:5. the patient s 
■ Cl I it\ accompanied by irregular menses, imssible estrogen de- 
■a’ancy (as evidenced by bio-assays), and faulty luteinization (as evi- 
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deneed by endometrial biopsies). The first course of small dose x-ray 
therapy was followed by normal menses and two pregnancies within nine 
months. The first pregnancy was accidentally interrupted by a pre- 
menstrual endometrial biopsy which removed a twelve to fourteen day 
old embryo, which proved to be the third or at most the fourth earliest 
embryo in the history of medicine. The monthly cyclical bleeding was 
not thereby disturbed. The second pregnancy resulted in the delivery 
of a normal child at full term. In 1939, four y^ears later, the clinical 
picture of ovarian deficiency returned in a more severe form, as evi- 
denced by amenorrhea and absent luteinization. A second course of 
small dose x-ray therapy was followed by restoration of normal menses 
and a third pregnancy with delivery of a normal child. 

This case further illustrates the fact that the successful response to 
therapy of an endocrine imbalance, when viewed over a period of many^ 
years may be only temporary. The organism, after responding favor- 
ably for a time, may revert to the original deficiency picture. In the 
above case this was not unexpected, because the endocrine deficiency was 
profound, as indicated by irregular menses ever since puberty, hypo- 
pituitary type of obesity, six-year duration of sterility, and faulty 
luteinization. 

The possibility that the favorable result might have been coincidental 
is to a great extent eliminated because of the prompt response to each 
course of x-ray therapy. 

The original designation of this type of therapy as “x-ray stimula- 
tion” has been discarded in favor of the noncommittal “small dose 
x-ray therapy.” It has not yet been established that small doses of 
x-rays Avill actually stimulate the ovaries. It is possible that this type 
of therapy can destroy some inhibitory factor. 

. Martins and Kroning^^ have shoAvn that small amounts of roentgen 
irradiation (5 to 50 r. at the surface) can so damage the follicle ap- 
paratus of rats and mice as to produce appreciable variations from noi- 
mal of the estrus cycle. Evidence of the possible existence of 
hibitory factor in the ovary, which could be neutralized by the nia la- 
tion is seen in the ■work of Stein and Cohen,^^ and Robinson, who lai 
successfully treated amenorrhea and sterility by removal of the 
portions of both ovaries; and by one of us (M. P.) who has •* 

treated several cases of dysmenorrhea and painful breast hyperp 
by unilateral roentgen irradiation of one cystic ovarj^ with inhi i o j 
doses of roentgen rays. 

The evidence concerning possible damage to the unfertilized 
with resultant injury to the offspring has been based chieflj^ on the e ec 
of x-raj^s on the fruit fly {Dj'osophila melmwgaster) “ and to a esse 
extent the mouse and guinea pig.® The frequency with which di cii ic^ 
are encountered in attempting to transpose the results of anima - 
periments to human beings is well knoivn. This species difference 
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wliieh many biologic phenomena are subject is also observed in the field 
of radiation genetics. Even should the human germ ceils eventually 
be shmvn to be capable of producing mutation forms as a result of sub- 
lethal radiation damage, the statistical probability of a previously ir- 
radiated ovum ever resulting in a monstrosity, following fertilization, is 
so small as not to constitute a hazard. 

The majority of sterile women who respond successfully to small- 
dose irradiation usually menstruate for a varying number of months 
before conceiving. Thus, the ovum wdiieh eventually becomes fertilized 
may very likely have been quiescent and inactive within a primordial 
follicle during the actual exposure to radiation, and in this state, it 
would be relatively radioresistant at that particular time. 

Therefore, in view of the fact that the inevitability of germ plasm 
damage to the human ovum from small-dose irradiation has not yet lieen 
demonstrated, one ought not at this time deny this effective type of 
tieatment to a woman who ardently desires a child. The possible theo- 
letieal dangers should be explained to the patient and the final decision 
left to her. 


CONCLUSIONS 


1- Roentgen rays administered to the ovaries and pituitary gland in 
small doses are capable of correcting an ovarian dysfunction of a de- 
leiency type accompanied by sterility. 

2. A case is reported wherein two separate episodes of ovarian de- 
ciency ivith sterility in the same patient were each successfully treated 
witli roentgen rays. 


• Though a review of the experimental evidence based on lower 
‘minials suggests the possibility of harmful effects to the germ cells of 
sma 1 doses of radiation, there is as yet no evidence and small likeli- 

mo tliat small-dose x-ray therapy constitutes a real hazard to the 
human o\Tim. 
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AN ANALYSIS OF LATE MORBIDITY IN ONE HUNDRED 
CASES OF PREGNANCY TOXEMIA 

J. 0. Harrison Simrall, M.D., Ann Arbor, Mich. 

(From the Department of Obstetrics and Gynecology, University of Michigan) 

R eports in the literatm-e show that considerable vascular and/or 
renal morbidity may he found in toxemia patients at the time of 
follow-up examinations. Toxemia recurs in approximately 70 per cent 
of the cases. Early investigators attributed the late morbidity to 
nephritis, whereas contemporary investigators consider the morbidity 
the result of essential hypertension. The latter interpretation is sub- 
stantiated by autopsy records’’’ upon patients who have died from 
hypertension at long intervals, following toxemia of pregnancy. Renal 
function tests, urinalyses, and urine sediment examinations, at the time 
of late checkup studies, show that the incidence of significant renal dam- 
age is slight in comparison to the incidence of hypertension. 

While obstetricians generally agree on the high percentage of late 
morbidity found in toxemia patients, there is no unity of opinion con- 
cerning the importance of the toxemic pregnane}’' in causing this late 
morbidity. Some believe toxemia does not injure a nonual vascular and 
renal system, but most obstetricians apparently feel contrariwise. ^ Eo 
definite proof for either assumption may be found in the analysis o 
our patients, but certain details seem Avortli mentioning which seem to 
favor the former assumption. 

The method by which pregnancy toxemia may cause persistent hyper- 
tension has not been satisfactorily demonstrated. That the hypei tension 
may be secondary to renal ischemia produced by vascular damage fiom 
toxemia is a iilausible hypothesis; however, convincing proof of sue^ 
vascular damage in these patients has not been given. A kidne} esio ^ 
specifically due to toxemia of pregnancy and also capable of 
hypertension, has not been recognized by pathologists. It is con “ 
to observe that thickening of the basement membrane of the » ^ 

capillaries, found by BelP® and others=^« in the kidneys of 
have died from toxemia of pregnancy, is also to be noted in t le 
of patients who have died from essential hypertension. ^.^„^,iey 
speculate that there is more in common between toxemia o 
and essential hypertension than is commonly believed. The 
of basement membrane thickening in glomerular capillaiies to^ 
of essential hypertension and toxemia of pregnane} is not c eai s 
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same lesion is found in the kidneys of patients who died of other causes"® 
without a history of either of these hypertensive syndromes. 

If the insult of a pregnancy toxemia to a normal vascular system can 
produce essential hypertension, it should he reflected in the hypertension 
in women as compared with men. Bell,®® in a study of autopsies upon 
11,826 men and 5,882 women, found that the percentage of men who 
died from the sequelae of hypertension was greater than that of wmmen. 
Statements to the contrary appear in the literature, but no reliable 
statistics accompany them. 

Reid and TeeR® have published an observation which bears out the 
contention that much of the late vascular morbidity attributed to 
toxemia of pregnancy is due to unrecognized, antecedent vascular dis- 
ease. Thus, they found normal blood pressures during the second 
trimester of pregnancj" in a fairly large number of women known to 
have essential hypertension ; such women wdien first seen by obstetricians 
during the second trimester of pregnancy would probably be considered 
nomal and consequently when seen after parturition may be considered 
morbid as the result of the toxemia. Taking cognizance of this pitfall, 
Teel and Reid®® suggested a classification of the late pregnancy toxemias 
whereby a reliable blood pressure recording and urine examination prior 
to, or in the first trimester of pregnancy, was necessary in order to 
distinguish pre-eclampsia from essential hypertension and nephritis. 
If these data w'ere lacking, the ease was considered unclassified. Using 
this precaution, they found that only 21 per cent of 235 patients with 
mild pre-eclampsia, and one of 49 patients with severe pre-eclampsia 
had hypertension at a late checkup examination following parturition. 
This is a much lower incidence of vascular morbidity than is usually re- 
ported. It is possible, that with a more complete evaluation of patients’ 
'''ascular and renal systems prior to pregnancy, the morbidity which can 
he attributed to toxemia may be reduced even more. It would seem that 
^ny statement regarding late vascular and/or renal morbiditjq follow- 
hig toxemia of pregnancy which does not include blood pressure re- 
cordings and urine findings before pregnancy or in the first trimester, 
should be considered pure speculation. 

Uieefeiann and BrownR" observed a fall in blood pressure during preg- 
iiancy in a small number of women Avith essential hypertension but did 
^ot state whether it was limited to the second trimester. We have ob- 
seived this occurrence, but in our somewhat limited experience, the fall 
m pressure has been known to occur as early as the first trimester. 

Teel and Reid®® attributed the fall in pressure which they observed 
uiing the second trimester of pregnancy in ■women with essential 
hpertension to a similar but unexplained phenomenon they had ob- 
sciied in pregnant women known to have normal blood pressures. 

" ’idi'oss has carefully charted the blood pressure curves of 154 normal 
"omen who were observed in our ante-partum clinic from the early part 
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of the first trimester to parturition; these patients had all been seen 
prior to pregnancy in the University Hospital and normal blood pres- 
sure recordings were found at that time. Andross was unable to detect 
an appreciable fall in blood pressure in any substantial number of these 
patients in anj’^ one trimester. 


CLASSIFICATION OF TOXEMIAS IN 100 PATIENTS WHO RETURNED FOR A LATE 

EXAMINATION 

The toxemias studied by us were classified, as suggested by Teel and 
Reid, according to what was known of the patients’ cardiovascular and 
renal systems prior to pregnancy or in the first trimester. 


Table I 


classification 

TOTAL 

NO. 

CASES 

MILD 

SEVERITY 

MOD. 

SEV. 

Essential hypertension 

9 

1 

4 

4 

Nephritis 

2 

1 


1 

Pre-Eclampsia 

12 

s 

1 

3 

Unclassified nonconA’ulsive 

71 

21 

23 

27 

Unclassified eclampsia 

6 

0 

0 


Total 

100 

31 

28 

35 


The patients with essential hypertension were seen in the Univemity 
Hospital dunng the first trimester or prior to pregnancy and at one oi 
both times had blood pressure elevations (140/90 or higher), essentially 
normal urines, and negative histories for nephritis. The patients witi 
nephritis were treated in our hospital for severe acute nephritis seveia 
years before their toxemias, and they had returned for checkup exami 
nations prior to pregnancj’’ and were cured so far as could he e 
termined. The patients with pre-eclampsia Avere seen in our hospita 
during the first trimester or less than a year prior to pregnancy, an 
at one or both times had normal blood pressures, essentially nonna 
urines, and negative histories for nephritis. The unclassifie non 
convulsive toxemia patients were not seen in our hospital piior to 
nancy or in the first trimester. Hearsay^ data accompanying these pa lei 
to the hospital Avere lacking in details and verification; they _ 

sufficiently reliable to permit classification in this report, t 
ing that 52 of the 71 patients in this group had toxemia when ) 
first seen by us in the second or third trimester. Five of t le pa 
in the eclamptic group developed conAuilsions before being seen i 
hospital. The other eclamptic patient had a mild toxemia aa ^ 
seen by us in the last trimester of pregnancy; the codau sions 

post partum. _ . . 

For the purpose of brevity, the details of the criteiia u^ in o 

the severity of our cases aauII not be discussed. It is su blood 

that the majority of patients included in the ^ pie 

pressures of 160/110 or greater and large amounts of allni 
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urine (3-plus to 4-plus); the majority of the patients in the moderate 
group had blood pressures of 160/110 or higher and little or no albumin 
in the urine ; the patients in the mild group had blood pressures of less 
than 160/110 and slight degrees of albuminuria (less than 3-plus). The 
presence of marked symptoms, as headaches, etc., or the presence of con- 
siderable edema, or significant eye ground changes, accounted for the 
placing of some patients in a more advanced group than would be in- 
dicated by the blood pressure and albuminuria. 

Treatment . — All patients were treated conservatively upon a salt free, 
neutral ash diet and fluids forced.’^' Patients with mild cases ivere some- 
times permitted to go liome but were asked to return for weekly or bi- 
Aveekly visits. Patients with moderate and severe cases were hospitalized 
until the termination of pregnancy. Interruption of pregnancy when 
necessary was carried out bj' the method thouglit to be best suited to the 
condition of the patient. 


tABTiE II. Time Interval Between Parturition of Toxemic Pregnancy and the 

Checkup Examination 


time intervai, 

1-2 YR. 

2-0 YR. 

5-10 YR. 

10 PLUS YR. 

Wo. Patients 

38 

35 

21 

6 


Jable III. Incidence of Blood Pressure Elevations, Enlarged Hearts, and 
Peripheral Vascular Sclerosis at the Time of Late Examination 


classification 

Op TOXEMIA 

BLOOD PRESSURE ELEVATION 

AT CHECKUP* 

ENLARGED 

HEARTS 

PERIPH- 

ERAL 

vascular 

SCLEROSIS 

MILD EL. 

MOD. EL. 

SEV. EL. 

Ei'SButiai liypcrtonsion 
Nepliritis 

Pre-eclampsia 

unclassified nonconvulsivc 
- ^‘^^ossified eclampsia 

4 

0 

0 

7 

1 

1 

- 0 

0 

7 

0 

2 

1 

0 

12 

0 

1 

0 

0 

8 

0 

1 

0 

1 

13 

1 

iOUll 

12 

S 

15 

.9 

16 


Ilia blood pressure elevation 140-158/90-100 
odeiate blood pressure elevation lGO-180/100-110 
eveie blood presisure elevation over lSO/110 


rinrty-five per cent of the 100 patients who returned had hyperten- 
®ion, 10 pgj. periphei’al vascular sclerosis, and 9 per cent had 

cardiac enlargement. The peripheral vascular sclerosis was minimal 
except in 5 patients, all of whom had severe hypertension. All but 3 
patients with minimal arteriosclerosis had some degree of hypertension 
' Bell appeared to be the basis of this morbidity. All cardiac enlarge- 
jBents were the result of hypertension except for one ease of rheumatic 
'^ewt disease. 

The Lashmet-Newburg thirty -six-hour renal concentration test was 
by the patients at their homes and completed at the hospital 
See R. Alvarez, reference 39. 
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Table IV. Analysis o.f Kidney Function Tests, Urinalyses, and Urine 
sediment Examinations at the Late Checkup 


CLASSIFICATION 

OP 

TOXEMIA 

KIDNEY FUNCTION 

TESTS 

URINALYSES 

URINE 

SEDIMENTS 

NO. 

TESTS 

NOR- 

MAL 

H 


ALB. 

1 

SUGAR 

W.B.C. ' 

1 

R.B.C. 

CASTS 

Essential hypertension 

8 

6 


0 

0 

1 

n 

0 

1 

Nephritis 

2 

1 

1 1 

0 


0 

■■ 

0 

1 

Pre-eclampsia 

12 . 

11 

0 


B 

0 

I 0 

1 

1 

Unclassified nonconvulsive 

64 

51 

12 ! 

B 

6 

1 

0 

4 ' 


Unclassified eclampsia 

6 

6 

0 ! 

0 

0 

0 


1 


Total 

92 

75 

15 

2 

8 

2 

Bi 

6 

1 7 


where the last two specimens were obtained for analysis, sediment exami- 
nation, and measurement of specific gravity. A specific gravity of 1.029 
to 1.022 was considered indicative of minimal impairment and 1.022 to 
1.016 moderate impairment. The heat and acetic acid test was used to 
detect albumin. 

Due to the uncontrolled conditions of the concentration tests, those 
showing decreased concentrating ability cannot be accepted as positive 
evidence of renal impairment. Fortunately the patients cooperated 
eagerly, and we are able to show that 90 of the 92 patients whose tests 
could be used had normal, or no more than minimally impaired, con- 
centrating ability. Ten of the 15 tests showing minimal impairment 
disclosed specific gravities of 1.027 to 1.028. 

Albumin and casts were found in the urines of three patients. One of 
these patients gave a history of earlier nephritis; the other two ha se 
vere hypertension, no history of nephritis, and their urine findings weie 
considered significant of renal involvement secondaiy to hypertension 
In 9 patients, the urine had either an occasional granular cast or a am 
trace of albumin, a finding of questionable significance in ° , 

normal concentration test in 8. Hypertension was found in ^ 
group and the possibility of mild secondary'’ renal damage cou n 
excluded. None of this group had a history of nephritis. 


TABLE V. Results of Fundiscopic Examination of the Eyes at the La 

Checkup 


classification 

OF toxemia 

Essential hypertension 
Nephritis 
Pre-eclampsia 
Unelassifled nonconvulsive 
Unclassified eclampsia 


Total 


— 

fundi at checkup 

NO. 

NORMAL 

Gl 

g2 

CfS 

9 

2 

12 

68 

6 

2 

2 

9 

47 

5 

6 

0 

3 

IS 

1 

1 

0 

0 

3 

0 

0 

0 

0 

0 

0 

97 

65 

28 

4 

0 

mnnifested i>> 


o4 

0 

0 

0 

1 

0 

1 


arienuaiioii, nicicaoc m 

G2. eye grounds showed more evidence of hypertensi\ 
localized areas of angiospasm. 

G3, eve grounds showed edema. 

G4, eye grounds showed hemorrhages and exudate. 
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A few red blood cells were found in the urines of 7 patients, but in 
no instance was there an accompanying albuminuria or cylindruria. 

Although an occasional -white blood cell w'as found in the urines of 
many patients, significant numbers were found in only three. These 
three patients had normal blood pressures, and at the time of their 
toxemia did not have white cells in their urines. No further investigation 
was carried out on this group. 

The degree of vascular sclerosis in the 28 patients showing at fundi- 
scopic examination Gl changes -was minimal; in some instances there 
vas debate among the ophthalmologists as to its presence. Eighteen 
ni.this group as well as the 5 patients who showed more advanced 
changes in their eye grounds had hypertension. It, therefore, appeared 
tiat there -was a definite relation betwmen the eye ground morbidity 
and blood pressure. 


Wttw Changes at the Late Examination in Comparison 

OSE During Toxemia. (44 Patients) These Patients Had Severely 
E evated Blood Pressures at the Time of Their Toxemias 


glassification 

OF FUNDI at 

OF toxemia 

CLASSIFICATION OF FUNDI 

AT CHECKUP* 

NORMAL 

Gl 

g2 

g3 

g4 


2 

2 

0 

0 

0 

0 

ul 

-n.9 

28 

22 

6 

0 

0 

0 

n.5 

2 

2 

0 

0 

0 

0 

flA 

9 

4 

4 

0 

0 

0 


_ 3 

1 

J. 

1 

1 

0 

1 

•‘•oiai 

‘Gl. ^ 

44 

31 

11 

1 

0 

1 


♦ ^ ■ - - - — ■ . ■_ . - ■ - ■ . . _ ■ - 

seaeraiizpfi^noff srounOs during toxemia were due to angiospasm of a 

Q, _ nature producing a generalized attenuation without variation in caliber. 
*' ■ Gi. changes are the same as above (see Table V). 


even of the 13 patients with residual eye ground pathologj’’ had 

patients Avitli normal fundi at the checluip exami- 

the^^^ normal or minimal elevations of blood pressure. Here again 

m delation between eye ground morbidity and hypertension was ap- 
parent. 


SUMMARY 

The chief morbidity to be found in toxemia patients at late post- 
examination is hypertensive disease. 

blood^ b)y Teel and Reid, concerning the fall in 

Pressure which thej^ observed dui'ing the second trimester in women 
aio 1 hypertension, makes it seem likely that much of tiie 

ant^ ^ ^vhieh the literature has attributed to toxemia may be due to 
^cce ent, unrecognized vascular disease. 

aena/^ that patients vvho do not have reliable vascular and 

^®^^^ations prior to the toxemic pregnanev be omitted from mor- 

“iPity studies. 

hiditv ^tpd.y there wms no evidence of significant vascular or renal mor- 
• patients known to be normal pidor to their toxemic pregnancies. 
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This study was carried out with the cooperation of the following doctors and 
departments in the University Hospital: Harold Falls, Department of Ophthalmology; 
Fleming Barbour, Department of Ophthalmology; Ralph Cooper, Department of 
Medicine; Richard Lyons, Department of Medicine. 
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The authors performed a thymectomy upon a 17-year-old girl, under V 
thesia. The three indications given for the surgery uere mar 'e nieisurcd 

generalized malaise, and a very' dry skin. The removed operative specim 

11 cm. and weighed 25 Gm. . . and 

One year after the operation the patient is reported ’^P„tinues to 

capable of leading a normal life without unusual fatigue- ^ 

be dry in type. A previous thymectomy was done by the au mrs, 

a patient with myasthenia. ^ BOLSOMK. 



BIOLOGIC ASSAY OF THE ESTROGENS IN PREGNANCY 

BLOOD 


Morris A. Goldberger, M.D., and Robert T. Frank, M.D., 
New York, N. Y. 

(From the Lahoratorics of the Mount Sinai Hospital) 


'T'HE present study deals with the estrogenic potency of human blood 
A in the various weeks of normal pregnancy. The method used is the 
one originally described,^ with the exception that the sodium sulfate 
blood powder was extracted not onlj' with ether but also with 95 per cent 
ethanol. 


A comparison of ether extracts, alcohol extracts, and combined ether 
and alcohol extracts on the same bloods was carried out on 20 different 
pi'egnancj'' bloods. An analysis of the tabulations in Table I tends to 
show that ether is a lietter solvent than alcohol for the estrogens of blood, 
and that alcohol and ether combined give a slight! j' better result than 
when ether alone is used. 


Fifteen different pregnancy bloods were hydrolyzed and titered for 
comparison by the above method. This was done by adding sodium 
citrate (to prevent coagulation), distilled water, and concentrated hydro- 
chloric acid to pH 2. The blood was then boiled for fifteen minutes in 
a reflux condenser, cooled, and made to pH 6 with 40 per cent sodium 
hydroxide. The water was evaporated from the blood on a water bath 
and the sludge treated as in the method originally described.^ We found 
no increase in the estrogenic potency on hydrolyzing blood by this method 
over the ether and alcohol extracts of aliquot blood samples run directly 
into the sodium sulfate (Table II). 

Ether alcohol extraction of sodium sulfated blood powder was the 


method of assay employed on 86 pregnancy bloods, covering the various 
weeks of pregnancy from the fifth to the fortieth weeks. The stage of 
Piegnancy was calculated by'’ determining the number of day's from the 
ast menstrual period, and adding ten day's. In most cases w'e w'ere 
limited to withdrawing 10 c.c. of blood. This accounts for the fact that 
°nly 63 of the bloods proved positive. In a majority' of instances in the 
attei weeks, at which period the concentration is high, two or more 
i^astiated mice could be used for determining the smallest amount giving 
a Positive estrous reaction (full eornification). Two hundred and eighty'- 
"0 assay's were carried out. 

can be seen from Fig. 1, the esti'ogen blood level remains approxi- 
'^ately at the highest nonpregnant level until the seventeenth week is 
aae led (from 25 to 35 mouse units per liter) . From then on, a steady' 
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Table I. Comparison op Methods op Extraction on Assay of Blood Estrogens 


ETHER extraction 


ALCOHOL 

EXTRACTION 


ETHER-ALCOHOL 

EXTRACTION 


MOUSE 

VAGINAL 

SMEAR 

READING 


C.C. OF 
BLOOD 
EQUIV. 

used 


MOUSE 

VAGINAL 

SMEAR 

• reading 
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up„atd trend is noted tvWeh reaehes its maximnm at term (from 600 to 

1,300 moose nnits per Ker)^^ 

In a previous publication, the exeietiou u 
estrogens in the urine during pregnancy ivas describ . 



marked increase of the excretion of the combined j thirtv- 

after the tiventy-eighth iveek, and that of free tee sta^e, 

second week. In the hlood, the estrogens are pioliao j 

— ~ -Hve reaction is obtained witQ 

n conditions of assay in our laboratory ^ -national unit. 

O.OSv of estrone in contrast to O.It which equals one mteii a 
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Table II. A Comparison of Ether-Alcohol Extracts with Hydrolyzed Citrated 

Blood Extracts 



DURATION 

OP 

PREGNANCY, 

WEEKS 

1 ETHER-ALCOHOL EXTRACTION 

1 SODIUM CITRATE HYD. 

CASE 

C.C. BLOOD 
EQUIV. 
USED 

MOUSE 

VAGINAL 

SMEAR 

READING 

C.C. OF BLOOD 
EQUIV. 
USED 

MOUSE 

VAGINAL 

SMEAR 

READING 

4602 

40 

2.2 

+++ 

4 

- 



2 

-H-f+ 

3 

- 



2 

1.8 

++++ 

-H-H- 

2 

1.5 




1.5 


1 ^ 

- 



1 

-H-H- 

1 

- 



1 

-H-H 





1 

— 



1 


1 

- 



4603 

40 

1 

3 

2.5 

-H-H 

HH 

4 

3 

- 



2 

-HH- 

2.5 

- 



1.5 

-HH 

2 

- 



1.5 

— 

1.5 

- 



1 

— 

1 




1 

— 

1 

- 



1 

- 



4607 

40 

3 

++-H- 

2 . 




2.5 

2.2 

2 

-HH- 

2 

1.5 

1.2 

-t-Ht- 

■HH 

fH+ 



2 

1.5 

- 

1.2 

1 

-H-)-- 



1.2 

- 1 





1 

- 



4621 

40 

3.5 

3.5 

3.2 

3 

5 

2.5 

-Hl- 

-1-H+ 

■h-hhh 

— 

4 

3.5 

3.5 

1 3.2 1 

3 

2.5 

- 

4643 

40 

3.5 

3.5 

3.25 

o 

O 

3 

2.5 

-HH 

-I-H+ 

-Hf 

-1-Hf 

-l-H-f 

4 

4 

3.75 

3.5 

3.5 

3 

- 



2.25 

- 




4655 

40 

3.5 

3 

2.5 

-HH- 

-HH 

-f-HH- 

4 

4 

3.5 

- 



2.25 

— 

3 




2.25 

2 

- 

3 

2.5 


4626 

40 

2 

1 

1 

1 

-HH 

-HH 

-HH 

4 

3 

2 

1.5 

1 


^803 

17 

10 

10 

-H-H 

10 

10 

-H-H 

! 

1 

1 


8 

7 

5 

- 

7 

5 

- 
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rtiier-alcqhol extraction 


SODIUM CITRATE HAD- 


CASE 


duration 

OF 

PREGNANCY, 
"WEEKS 


C.c. BLOOD 
EQUIV. 
USED 


MOUSE 

VAGINAL 

SMEAR 

reading 


C.C. OF BLOOD 
EQUIV. 
USED 


MOUSE 

VAGINAL 

SMEAR 

reading 



because, as shown, the yield following liy ro ysi 

small amount of estrogens found in the i oo “gtrogens found in 

shows some parallelism with the small amoii the^free fraction 

the urine at the beginning of vev cent of the total estrogens 

of the estrogens increases from 2 to 22 pe 
as the pregnancy advances to term. In tl^® 
in the fifth week to 1,333 toward the end of piegnancj . 

SUMMARY AND CONCLUSIONS 

Qfi ■nvftO'nfillCV C0\61in§ 

1. A biologic assay of the estrogens in 86 p o 
from the fifth to the fortieth weeks, was performed. 

2. Attempts to increase the yield by hydrolysis ot the blood 

successful. „ •!.„ .move effi- 

3. Combined ether and alcohol extraction was found to 
cacious than ether extraction or alcohol extraction a mm. 

4. A graphic presentation of the results o i i - 

greatest amount of estrogens is present just he me a m. 

5. The estrogens in the blood /Abe seventeenth week 

pregnancy in each individual case; but not be ,,r.npr limit of 

did any of the cases studied reach a level above ti PP 

estrogens in nonpregnant women. ^ -nm^ressive increase of 

6- From, the seventeenth iveek of pregnan .1 F ° hlood estrogen 
estrogens in the blood takes place. Some parallelism o ^ 
increase and free nrinarv estrogen increase appeals e patvoo-ens 
7. The estrogens in tte blood probably eirenlate as free esUo„ens. 
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THE LENGTH OF THE MENSTRUAL CYCLE 
A Study op 150 Normal. Women 
John 0. Haman, M.D,, Brookline, Mass. 

(From the Fertility and Endocrine Clinic^ Free Hospital for Women) 

QiNCE investigations during I'ecent years have emphasized a definite 
O time relationship between ovulation and menstruation, the length 
of the normal menstrual cycle has become more than a purely academic 
problem. It has long been taught that normally menstruating Avomen 
do so at regular intervals. Expression of this vieiv abounds in medical 
periodicals and even in modern textbooks. The general consensus of 
opinion is that twenty-eight days constitute the so-called “normal” cycle. 

Kennedy (1937)" stated that of 10,000 cycles, 7,339 were twenty-eight 
days long, while 582 ivere twenty-one days long, and the rest were scat- 
tered over other days of the cycle. Nakagawa (1931)® writes that 97 per 
cent of a selected group of 2,000 Avomen menstruated “regularly.” Sanes 
(1916),^^ Hajek (1933),® and others report similar findings. Novak” 
cpiotes from the following workers Avho conclude that a majority of 
women have twenty-eight-day cycles; Kelly, 94.2 per cent; Kreiger, 70 
per cent; Webster, Hart and Barboul, 71 per cent; Sanes, 72 per cent; 
and Meyer, 69.7 per cent. Novak in Curtis’ Textbook of (xyneeology 
stated that in most patients menstruation occurred at relatively regular 
intervals, and that the most common menstrual cycle was twenty-eight 
days long. 

It is, however, self-evident that the ideal group for such studies would 
comprise women who, in addition to having some interest in or some good 
reason for keeping calendar I’ecords carefully, are at the same time nor- 
mal from a gynecologic standpoint. 

Studies of such individuals have been made in the past few years by 
Pluhmann,'* Gunn,® and Allen.^ Some of these records Avere kept by 
nurses and by college Avomen As'hose age and manner of living might 
leave some doubt as to the normality of their menstiaial behavior. How- 
ever, according to the Avork of Arej"® (1939), Avhich our oAvn findings con- 
firm, occupation apparently does not alter the mensti’ual cycle signi 
eantly and may be disregarded in statistical studies;- Prom analysis o 
12,452 cycles Avhich were actually recorded bj’’ 1,089 Avomen and leporte 
in papers published betAveen 1889 and 1937, Amy also concluded tlia 
ordinary hospital records, oral testimony and similar data aie un 
reliable. 

The purpose of the present report is to make available^ infoimation 
obtained from accurately recorded calendar data collected in the coin 
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of consultations given to a group of 150 married women attending the 
Rhythm Department of the Fertility and Endocrine Clinic of the Free 
Hospital for Women. These -women were mostly housewives; the ma- 
jority were mothers in the third and fouidh decades of life ; they repre- 
sented a composite of nationalities. No women were accepted for 
admission to this clinic who were not considered to menstruate nor- 
mally. Retroversion, chronic cervicitis, and perineal lacerations and 
relaxations were the only pathologic entities recorded. 

Upon admission to the clinic, the patient was given a calendar on 
which she was instructed to circle the date of the first day of fiow^ each 
month. The calendar, marked accordingly, was returned to the clinic by 
the patient either in person or by mail within a few days after the onset 
of catamenia, in order that the “safe” and “lursafe” periods might be 
marked by a member of the clinic staff. Since these women realized 
the importance to themselves of accuracy'- and promptness in reporting 
the start of the menses, such a group would appear to constitute an ideal 
one for the statistical study^ of ey^cle lengths, tlie more so in view of the 
fact that their gynecologic condition -was normal. 


Table I. Distribution of Cycle Lengths 


days 

NO. OF CYCLES 

DAYS 

NO. OF CYCLES 

10-14 

2 

31 

175 

15-19 

10 

32 

90 

20 

10 

33 

61 

21 

11 

34 

46 

22 

35 

35 

36 

23 

57 

36 

15 

24 

108 

37 

8 

25 

204 

38 

7 

26 

296 

39 

5 

27 

357 

40 

2 

28 

369 

41-45 

6 

29 

280 

46-50 

4 

30 

206 

51-100 

4 


Table II. Analysis of Data 


Natloiiality 

Occupation 
Number in group 
Ado range (years) 

Mean age (years) 
lotal number of cycles 

number cycles reported 
"“ra’jer cycles per person 

Mo^laf t cycle (days) 

’^^cle length ( days) 


Anierici 
Ilousewi 
15C 
19- 
30.1 
2.4e 
7-4! 
16 .- 
10-1 
28 


Mean cycle length (days) 2S.4 

Average deviation of cycles from 
group mean (days) 1.7 

Standard deviation of cycles from 
group mean (days) 2.2 

Occurrence of cycles equalling 
group mean (%) 15.0 

Longer than group mean (%) 38.4 

Shorter than group mean (%) 44.3 


RESULTS 

This group of 150 tvomen was observed for a total of 2,460 cycles, the 
menstrual cycle being defined as the interval between recurrences of 
Pciiodic physiologic uterine bleeding. 

They ranged in age from 19 to 42 years with a mean of 30.9. 
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Pgi person, the number of cycles ranged from 7 to 49 with an average 
of 16.4 cycles. 

The shortest and longest cycles were 'ten and fifty -live days, respec- 
tively. Each occurred once (Pig. 1). 

The most frequent cj’^ele was twenty-eight days long; this was observed 
in 369 cases only 15 per cent of the series (Table I). 

The mean of all cycles was 28.4 da 3 's, and the average deviation from 
the group mean was 1.7 days. The standard deviation was 2.2 days; 
giving a standard range of cycle length of 25.2 to 30.6 days; 68.1 per 
cent of cycles fell within this range. 



Fig. 1. 


Thirty-eight and four-tenths per cent of tlie cycles were longer and 
44.3 per cent were shorter than the group mean of 28.4 days (Table Hi- 
lt is noteworthy that of the entire group of 150 women only one 
showed a deviation of as little as ±1 from the mean of her cycle lengths. 
Of 7 cjmles recorded by her, 5 c^mles were twenty-seven daj^s long; one 
was twenty-six and one was twentj^-eight da 3 's. Such a low percentage 
of relattyely regular catamenia clearlj’^ substantiates Praenkel s veil- 
known statement; “Das einzig Kegelmassige an der Regel ist ihie 
Unregelmassigkeit ” (the one regularity of the menstrual cycle is its 

irregularity)- 

SUMMARY AND CONCLUSIONS 

1. An analysis of 2,460 calendar records of 150 normal women was 
made with the view of adding to the relatively few recorded observations 
on the human menstrual cjmle. The cj’^ele is defined as the intena e 
tween recurrences of periodic phj'siologic uterine bleeding. 

2. The most common cj^ele was 28 dav'S (which occurred in 15 pei 
cent of cycles studied), and the avei’age length of all cycles stu 
was 28.4 days. 
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3. There was no instance of absolute regularity in this series. The 
most regular cycles were in patients who reported the fewest. These 
would doubtless show more irregularity Avere a greater number of cycles 
reported. 

4. There is no evidence of groupings in the multiples of 7 ; i.e., tiventy- 
one-, twenty-eight-, or thirty -five-day cycles; nor do the cycles seem to 
fall into a few categories. 

5. The distribution of c^mle lengths folloivs the Gaussian curve. 

6. This series again refutes the theory of the regularity of the human 
cycle, thus necessitating caution in judging the applicability and merits 
of the so-called “safe period” as a means of birth control. 


REFERENCES 

1. Allen, E.: Am. J. Qbst. & Gynec. 25: 705, 1933. 

2. Arey, L. B.; Am. J. Obst. & Gynec. 37: 12, 1939. 

3. Curtis, A. H. : Textbook of Gynecology, Ed. 3, Philadelphia, 1938, IV. B. 

Saunders Co. 

4. Pluhmann, C. P.: Am. J. Obst. & Gynec. 27: 73. 1934. 

5. Gunn D. L. Jenkin, P. M., and Gunn, A. L.: J. Obst. & Gynaec. Brit. Emp. 44: 

839, 1937. 

6. Hajek, 0.: Zentralbl. f. Gynak. 57: 257, 1933. 

I. Kennedy, "W. : J. Obst. & Gynaec. Brit. Emp. 40: 792, 1933. 

8. Mezer, C., and Israel, S. L. : Diagnosis and Treatment of Menstrual Disorders 

and Sterility, New York, 1941, Paul B. Hoeber, Inc. 

9. Nakagawa, J.: Jap. J. Obst. & Gynee. 14: 154, 1931. 

10. Novak, E.: Prom Curtis, Obstetrics and Gynecology, Philadelphia, 1933, IV. B. 

Saunders Company. 

11. Sanes, K. I.: Am. J. Obst. 73: 93, 1910. 


SPONTANEOUS PAINLESS PARTURITION IN A CASE OF 
PREGNANCY COMPLICATED BY TRANSVERSE 
]MYELITIS«= 

J- Stanley Cohen, M.D., Thomas Broivn, M.D., and Leo Gowan, M.D. 

Philadelphia, Pa. 

(From, the Department of Obstetrics and Gynecology, Philadelphia General Hospital) 

T^HE nerve control of the uterus has been the subject of study for 
1 nuTiiy centuries. Our present knowdedge concerning this nerve con- 
trol is limited because of its multiple ramifications and because of tech- 
nical difficulties in tracing its origin. 

Foughly the nerve control can be divided into four divisions: (1) 
centers in the brain; (2) tracts in the spinal cord; (3) extrinsic connec- 
lons with the spinal cord, and (4) intrinsic nerves in the uterus. 

Centers in the Brain.— The centers in the brain are indefinite. It is 
’eiieved at present that the highest center for uterine nerve control lies 
” dieneephalon. According to Kuntz,' diencephalic nuclei which 
t ^ 'no wn to control autonomic function are located in the hypothalamus 

‘"'’Itation, at a meeting of the Philadelphia Obstetrical Society, 
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and the wall of the third ventricle (Pig. 1, .8). Which of these nuclei 
influence uterine muscular contraction is not knoivn. In general the de 
scendmg pathways from these dieneephalie amonomic fenters 



Fig. 1. — A, Sclieme showing general plan of the coarser portions of the sympathe 
nervous system and its principal communications with the cerebrospinal sjsu- • 
(After Flower, modified by Morris.) H, Diagrammatic cross-section °f uie men ■ 
phalon showing relative positions of the diencephalic autonomic nuclei. (After Ituni . 
modified.) ■ C, Diagrammatic illustration showing the nreaortic plexuses ana i 
extrinsic nerve supply of the uterus. (After Dahl, modified.) 


mainly the periventricular sj^stem to the tectal and dorsal teginenta 
region and from there, the tectobulbar and tectospinal tracts and dorsal 
longitudinal fasciculus, respectively. 
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Spiml Cord — In the spinal cord, ganglia are located in the inter- 
mediolateral column of the dorsal and lumbar regions, from which fibers 
emerge through the lumbar spinal nerves and join the sjmipathetie trunk, 
irom there they may go to form the sympathetic plexuses (Fig. 1, A), 
neir function is excitation of the uterine musculature. Other ganglia 
are located in the medioventral column in the sacral region, from which 
naers go directly to the terminal ganglia through the sacral spinal nerves 
f, A), ihe function of the latter is supposed to be inhibition of 
I erme muscular contraction, but recently this function has been sub- 
ject to question. 

Extiinsic Spinal Cord Connections. — Connections between the spinal 
cord and the uterus are numerous. Fibers from the lateral branching 
m erioi lypogastrie plexus join fibers directly from the lower lumbar 
sjmpatietie trunk and the second, third, and fourth sacral nerves to 
i^terovaginal plexus. The latter is located chiefly at irregular 
(Fig^l attachment of the uterus and broad ligament 

Accrues. — From the above-described plexuses, nerve 
mnc 1 1 niyelinated and nonmyelinated penetrate all the uterine 

believed to penetrate the endometrium. Rey- 
-nvn ^ conduction of nerve impulses to and in the uterus 

1 eeeds by a succession of short synoptic pathways. 

considei’ed as a reflex act, the center of 
situated in the lumbar region of the spinal cord. Uterine func- 
ayr, however, be independent of central nerve control. Numerous 
7 j ^ Reiman,® Rein, Goltz and Eward, Brachet, Kaminester 
ind Rejmolds, Cannon and Rosenblueth® demonstrate this 

believed that sjunpathectomy might interfere with 
hfiV ^^^.®bid_and Andrussier" quoting Schumann and Fist’s ease 

f lesions in the sacral region interfered with normal parturi- 
tau interfere with uterine contraction. Instances of spon- 

cases of decentralized uterus are reported in the liter- 
dplnf • o ^ following case, which occurred in the wards of the Phila- 
Pi'ar.f-\r Hospital, services of Dr. HoAvell and of the late Dr. 

* flammond, adds further evidence of this independence. 

CASE REPORT 

■"'a^d n’ ^ ^^"ycar-old colored female, was admitted to the maternity 
1939, complaining of pain in the back, numbness of the 
inability to walk. She stated that she was well until her last 
I'elon period which occurred Mar. 8, 1939. In November she de- 
eolomt retention. Physical examination revealed an obese 

extremU* ^ying in bed in apparent pain and unable to move her 
sclero ■ ground examination revealed evidence of vascular 

larecrf^^ showed an enlarged thyroid. Heart was somewhat en- 

Left 1 roreeful. Cliest was normal. Blood pressure was 155/100. 
left normal. Right breast revealed two nodules, one in the 

npper"^^' "'Hiich was freely movable and the second in the left 

to tho iHiich was hard and irregular. Abdomen was enlarged 

Nein^\^*^ • ^ pregnancy at or near term, 
cntline^ ®^nmination: Both pupils were equal but irregular in 
slufrrri<;i '^^'^^P^nse to light and accommodation was prompt on the right, 
ot i on the left. Corneal reflexes were normal. No facial or lingual 
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weaknesses were present. Abdominal reflexes conld not be elicited. Com- 
plete flaccid paralysis of both loAver limbs was present. A partial bi- 
lateral foot drop Avas evident. Patellar and ankle jerks Avere absent. 
Pain and thermic sensations Avere lost beloAv the tenth thoracic nerve 
level as Avell as vibratory and position sense. 

X-ray shoAved osteolytic metastases involving the tAvelfth thoracic and 
third and fifth lumbar vertebrae. A fetus almost at term Avas seen in 
breech presentation. 





• . ■ 



Fig:. 2.— Cross section of the spinal cord showing ^thnrncic °seg- 

thoracic segments and ascending secondary degeneration of the upper i 
ment. Magnification 4X- 

Laboratoiy tests: Urine contained five to ten leucocytes, 2 to 5 
epithelial cells and Avas otherAvise normal. Blood counts Avere ^ 

Blood Kalin test Aims negative. NoA^ 26, 1939: 10 a.jx. ; The . 

ruptured spontaneously. Patient had no feeling of labor pam ‘ 

soever. 12 noon: Fetal heart AA^as 132 in upper right quadran . ‘ , 

p.M. : A foot appeared through the vulva, then the second foot, o 
by the buttock. The arms Avere decomposed. Tlie siioulders a 
I wered, folloAved by the head. The baby breathed spoifianeous j . 
patient was given intravenous ergotrate, gr. 1-320. The u i 

tracted Avell. Very little bleeding AA'as encountered. The baby a g 
6 pounds 8 ounces. 
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Placenta was delivered intact and Aveiglied 1 pound 3 ounces. His- 
tologic studies of the placenta revealed nothing suggestive of malignant 
epithelial cells. 

The remarkable feature of the delivery was the total absence of pain. 
The patient was conscious of her experience only through sight. She 
felt nothing whatsoever. 

Aside from some fever, the progress of the ease was normal from an 
obstetric viewpoint. She was transferred to the cancer ward wdiere a 
simple mastectomy was performed. They found (a) poorly differenti- 
ated adenocarcinoma and (b) multiple fibroadenomas. Patient re- 
covered from the operative procedure; however, her general condition 
was fundamentally bad and she died April 8, 1940, more than four 
months after delivery. 



S. 3. Cross section of the epidural tissue of the lower thoracic spinal cord segment 
showing metastatic adenocarcinoma. Magnification 92 X. 

fl Tevealed the following outstanding features : Adenoma of 

>e hyroid with hemorrhagic and cystic degeneration, mild coronary 
art pd myocardial infarction,-’ embolism in the left pulmonary 
e ’ rt ■’ acute pyelonephritis, bilateral ureteritis and necrotic 

js itis Avith calculi, thrombosis of the vena cava and left ovarian vein, 
ironic cholecystitis and cholelithiasis, metastatic adenocarcinoma of 
mfi ™ q thoracic and third lumbar vertebrae. The uterus was nor- 
th" of the spinal cord revealed carcinomatous involvement of 

nn- tissue and dural veins. The cord showed almost complete 

in the lower thoracic region together with ascending sec- 
ondary degeneration. 

SUMMARY 

mi 

^ present Imowledge of the nerve control of the uterus is remewed, 
presented showins: spontaneous painless parturition by de- 

eentrabzed uterus. 
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We are indebted to Mr. Gosner for the microphotograpliy and to C. B. Lande for 
the drawings presented herein. We wish to thank Drs. H. E. Kiggs, Benjamin Weiss, 
and P. B. Faust for their contributions to this case report. 
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COMPLETE im^ERSlON OP UTERUS LATE IN PUBRPERIUM 
Francis E. O’Connor, M.D., P.A.C.S., Kingston, N. Y. 

{From the OlsteMcal Department of the Kingston Hospital) 

T his is a repoi-t of a ease of late inversion of the uterus recognized 
twenty-six daj^s post partum. It suggests that the process may not 
always be the sudden dramatic and shocking condition usually described 
but one occurring gradually as a misdirected aberrant involution. This 
adds to the already increasing numlier of such eases and thereby in- 
dicates that the process is not as rare as was formerly thought and that 
its late occurrence during the puerperium should be considered. 

It was of interest to note that the uterus even following removal 
could not be reduced by forceful manual effort. The mucosal aspect 
of the inverted organ gave the impression of soft roughening and fur- 
ring. 

The photograph of tlie cut specimen showed the ischemia of the 
myometrium which had developed and the beginning necrosis of the 
endometrium both of which would make the reposition of the organ un- 
desirable even if p)ossible. It is possible that natural- or traumatic 
weakness of the lower uterine segment, which is supposedly relatively 
thicker and stronger than the fundus, may play a part. There was no 
indication noted, it was stated by the attendant, of dimpling, flattening, 
or undue bleeding immediately after delivery. 

This episode suggests to me that there is a possible reason for letain 
ing the word “late” to describe this insidious, foi’midable, yet seem 
inglyr rare, complication of the puerperium. It furtlier indicates t la 
the contour of the fundus should be noted for several days post pai um, 
and that the character of any bleeding during this jjeriod be investica e 
not only for the possibility of partially retained placenta and sunn 
volution but also for inversion. 
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The incidence of 1:400,000 in the primiparas or 1:200,000 in mul- 
tiparas, as reported by Zangemeister, would seem to represent only the 
cases in the literature prior to his review of the subject in 1933. I 
do not presume to indicate any probable ratio but suggest that uterine 
inversion may be an ever present possibility and one to be considered 
and anticipated along with other accidents of the third stage and tlie 
puerperium. Spontaneous inversion during the involution of the uterus 
is possibly explainable by congenital developmental defects in the com- 
plicated anatomic structure of the uterus itself, particularly in the lower 
• uterine segment ; and resorption of the musculature by a low placental 
implantation. Atony of the uterine Avail A\muld easily alloAV this process 
to ensue. “Partial atony of the uterine wall is no doubt an indis- 
pensable condition for the inversion of the puerperal uterus’’ (Bock). 
Loav placentation Avith thinning out of the myometrium may have been 
a predisposing factor. Normally coordinated uterine contractions in 
an intact uterus Avould hardly tend to develop such an accident. If 
one visualizes the natural ingenious heavy inner circular musculature, 
the obliquely doAAaiAvard spiral course in three directions of the outer 
layer of muscles (Piersol), it AAmuld seem possible that this condition 
could only supervene if traumatic or absorptive disruption had oc- 
curred. 

CASE REPORT 

Mrs. R., aged 22 years, graAuda i, AAms deliA'ered at the Kingston Hos- 
pital by outlet forceps and episiotomy of a normal living child Aveighing 

0 pounds 51/^ ounces on Oct. 10, 1940, folloAving a sixteen-hour labor, 
ihere Avas no undue hemorrhage at the time of delivery of the child, and 
tne placenta Avas expelled intact tAventy-four minutes later. A loAV-grade 
tebrile course accompanied by intermittent spells of bleeding Avas inter- 
preted as being due to an atonic and subiiwoluted uterus. She Avas dis- 

on the seA’^enteenth post-partum day. A blood transfusion of 
OUO c.c. Avas given during the puerperium as a general supportive meas- 
ure. Questioning during the later puerperium at home elicited the story 
ot continued slight bleeding, cramplike bearing-doAvn pains, a sense of 
bragging” in the hj^pogastrium and backache. 

On November 4, tAventy-fiA^e days post partum, this patient Avas read- 
mitted to the Kingston Hospital AAuth a completely inverted uterus. ^i 
luisuccessfnl attempt at manual reduction Avas made. The folloAving 
I Avas asked to see this patient in consultation. 

On bimanual examination a spherical mass slightly larger than a base- 
m 1, though irregular and roughened, presented in the upper tAvo- 
111 ds of the A’agina. No ceiwical rim could be found and the ma.ss 

1 ended into the A’aginal Avail AAuthout any palpable interruption to the 
xanuning fingers. The left hand suprapubically through a relatively 

^“^miiinal Avail could feel no organ AvliatcA^er, dimpled, flat, inA’erted 
Tlie patient appeared ill and had a marked pallor. The 
thready, ill-sustained, and the rate Avas about 120. She had 
ceiAed 750 e.c. of citrated blood during the night and adequate doses 
morphine. Hemorrhage had been only moderate since admission. 
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_ In view of the fact that reposition under deep anesthesia during the 
night plus the administration of epinephrine-hydrochloride (Daro) in 
an endeavor to relax the cervical sphincter had been unsuccessful, and 
since slight abdominal distention accompanied by a temperature of 102° 
F. had already developed, it was agreed upon that vaginal extirpation 
would be preferable. Blood count and hemoglobin determinations were 
4,600,000 and 85 per cent, respectively, probably indicating increased 
capillary permeability and impending shock. Continuous and rapid ad- 
ministration of whole blood and plasma was begun. It ivas feared that 
a state of irreversible shock would soon develop. This was temporarily 
averted by the massive blood replacement, and in an hour it was felt 
that surgical treatment could be attempted. 



Pig'. 1. — Cut section of inverted uterus demonstrates hard irreducible consistenc} 

the myometrium. 

Under cyclopropane-ether anesthesia the uterus was withdrawn from 
the vagina en masse ivith surprising ease. Further attempt at le u 
tion was obviously contraindicated due to the circulatory changes 
ent. Introduction of a catheter showed that the lower portion o 
bladder was drawn into the infunded uterus. 

■ A vertical incision was made on the upper anterior surface of t le 
prolapsed mass at the presumed level of the inverted blad ei 
down through the myometrium. The bladder "was encounteie 
mediately and with the index linger of the left hand was j 

ward and laterally thereby effecting satisfactory mobilization. ^ 
cation of the ureters was obviously undeterminable. The Uibes oi ® 
were not drawn into the eraterlike inversion. Double Ivoc ei 
were applied laterally at the same assumed level of and vi i 
cervix, and a rapid removal of the herniated mass ivas e ec , , 
slight blood loss. The uterine arteries appeared thrombosed. 
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side contimioiis hemostatic sutures were applied distal to the clamps 
and tight closure effected. There was notable absence of active bleeding 
during the procedure due to ischemia of the myometrium and the re- 
sultant degenerative change in the mural fibers. The mucous membrane 
of the vaginal vault was closed with a running stitch. The vagina was 
packed Avith iodoform gauze and a retention catheter placed in the blad- 
der. The patient Avas returned to her room in fair condition. The im- 
mediate postoperative condition Avas relatively good. There Avas moderate 
shock treated by the usual measures and further transfusions. The re- 
sponse A\ms good. Convalescence Avas uncA^entful though protracted. A 
loAv-grade septic course folloAved but Avith no definite pelvic peritonitis. 

Examination on Jan. 15, 1941, rcA^ealed the vaginal vault Avell healed, 
the cervix small and unsearred, and the adnexa neither atrophic nor 
cj'Stic. 

SUMMARY 


1. A case of complete iiiAmrsion of the uterus recognized late in the 
puerperium is presented. 

2. Ischemia and fixation of the tissue Avas sufficiently advanced to 
preclude reposition. The uterus could not be extraverted folIoAving 
removal. 

3. The ovaries Avere not draAAUi into the crater, hence Avere not in- 
cluded in the extirpation. 

4. The first step of the Spinelli procedure for replacement Avas 
utilized in mobilizing the bladder from the crater. 

5. Loav plaeentation Avith destructiAm effects on the loAver myometrium 
is suggested by the given illustrations and offered as a possible con- 
tributory factor in the inversion. 

6. Vaginal hysterectomy Avas necessary. 

I wish to thank Urs. F. H. Snyder and J. B. Krom for the privilege of reporting 
this case. 
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CHRONIC PUERPERAL im^ERSION OF THE UTERUS*' 


Alfred J. Kodak, M.S., M.D., and Bernard Mortimer, Ph.D., M.D., 

Chicago, III. 

(From the Department of Obstetrics, Cook County Eospital) 


P uerperal inversion of the uterus is quite infrequent but not so 
rare as is generally believed. 'When the inversion is present three 
to four weeks or longer, it is regarded by Bland and Goldstein to be 
chronic. The latter is far the least frequentlj’’ encountered. The 
following is the elinical history of such a ease : 

L. H., white, gravida i, aged 22 years, had an uneventful prenatal 
course. She was admitted on June 16, 1941, to the hospital where she 
was delivered. The first stage of labor of fourteen hours was uneventful, 
and the second stage of nineteen minutes was aided by 2 min. of pituitrin. 
A normal male baby weighing 7 pounds 10^ ounces was delivered by 
episiotomy and low forceps. The placenta was delivered thirteen minutes 
later by “modified Crede,” and a blood loss of “400 c.c.” followed. 
Ergotrate 2 e.c., pituitrin min. XIII, and 750 c.c. of saline hj’^podermo- 
clysis were administered during the thirtj'-'five minutes that followed 
the childbirth. A packing of 3 jmrds of gauze was also used to control 
the hemorrhage, and a 300 e.c. blood transfusion was given to the patient. 
Her condition was fair during the next twenty-four hours, but she had 
difficulty in voiding which persisted more or less until she was final y 
operated upon. On the fifth puerperal day, the episiotomy sutures began 
to slough, and a consultant was called to make a secondary ri^air. Rei 
temperature had varied attaining a level of 101° to 103.4° P., and lei 
pulse rate was 120 or higher. The consultant found a complete inversio 
to be present which had hitherto been unrecognized. The iiterus coii 
not be replaced, and he advised no further surgery until the _pa 
condition permitted. The patient received repeated transfusions, ana 
sulfonamide therapy. The temperature gtydually declined and v ab 
normal in about one week. She left the hospital by ambulance se^ 


days after the delivei\y of her babjL • j. j + « pnok 

She had several hemorrhages at home and was admitted to i 
County Hospital on duty 26, 1941, forty days post paUnm 
vagina packed with gauze. The pack was removed in ordei ® . jjj 

her and another was inserted. Her blood count showe o ^ 

42 per cent, red blood count 2.55 and white blood count , ' 

of her poor condition, operative procedure was deferred PP 

measures, such as multiple blood transfusions, vitamin , ^ uterus 

anemic dietary regime were instituted. It was Se 

might involute further as the patient s condition 
next seven days, the patient had 2 vaginal hemorrhages, < 
garded unsafe to wait any longer. The second hemoirha^ 
preceding the operation was severe and necessitated a ti^ht p^^K^ ^ 
the vagina, plus the injection of 500 c.c. of plasma, a d , 
citrated blood to improve her condition. ^ 

.presented at a meeting of the Chicago Gynecological Society. November 21 . 1 
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The patient was operated upon on Aug. 2, 1941. At this time the red 
blood count was 2.59 and hemoglobin 40 per cent. She was given a trans- 
fusion of 500 c.e. of blood during the operation, which was done under 
a light dose of spinal anesthesia reinforced bj'- intravenous sodium 
pentothal. The uterus was considered to he too large for vaginal replace- 
ment by the Spinelli technique, therefore, the Haultain abdominal 
method was tentatively selected. Because of dense adliesions of the tubes 
and round ligaments to the peritoneal surfaces within the inverted 
pocket, it was necessary to incise the entire length of the uterus pos- 
teriorly in order to replace it. It was deemed wiser to remove this 
uterus, primarily because the edematous endometrium would necessitate 
much trimming and the uterus would then contain a sutured surface 
from cervix to fundus; secondarily, an infected uterus would be re- 
placed into the peritoneal cavity of a patient whose resistance was cer- 
tainly low ; and finally, the hazard of such a scarred uterus for future 
gestation. A supracervical hysterectomy was easily done, and a Penrose 
drain Avas inserted into the dilated cervical ring. Four grams of sulfanil- 
amide poAvder Avas placed into the pelvis. 

The patient’s postoperative course Avas stormy. On the fourth post- 
operative day the patient had a temperature rise to 105° P., and her 
pulse rate Avas 166. Thereafter, the temperature and pulse rate declined 
to normal. During the critical period of recoA’ery the patient receiAmd 
several additional transfusions. She left the hospital on the sixteenth 
postoperative day, and^ AAdien she Avas seen one month later, she had 
gained 10 pounds and appeared Avell. 

The essential microscopic feature of this excised uterus Avas the re- 
placement of the endometrium by a A'aseular granulation tissue. 


pregnancy complicated by acute perforated 

PEPTIC ULCER 

George W. Anderson, M.D., Buffalo, N. Y. 

(From ihe Department of Pathology of the Buffalo General Hospital and the 
Medical School of the University of Buffalo) 

pEPTic ulcer occurring Avith pregnancy is an exceedingly rare con- 
I dition. ^ SandAAmiss, Saltzstein, and Parbman^ found only one proA’ed 
^se of active peptic ulcer in 70,310 admissions of pregnant Avomen to 5 
ctroit hospitals during a ten-year period. In the same group of Avomen 
lumerous other gastrointestinal disorders, such as appendicitis, chole- 
jstitrs, and intestinal obstruction, Avere obserA'ed. Tliese authors re- 
poited a case of a perforated ulcer in the anterior AAmll of the duodenum, 
occiuTiug in a 42-year-old AAdiite woman (para x). The patient Avas in 
ie sixth month of pregnancy AA'hen sAunptoms of extreme puin in the 
Pigastrium and scAmre shock occiu'red. A differential clinical diag- 
^cute pancreatitis, perforated nastric uleei", and ruptured gall 
ladder was advanced. The patient died shortly after delivery of a . 

montlis’ fetus. The autopsy confirmed the diagnosis of a per- 
foiuted duodenal ulcer. 

complete revicAv of the European literature on llie sub- 
of peptic ulcer complicating jiregnancy accepts only 3 case.s in 
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which perforation of an nicer or severe hemorrhage had occurred during 
pregnancy, or after delivery. The cases were confirmed by post-mortem 
examinations. One was in a woman (Chahannes’ case®) in the fourtli 
month of pregnancy in which perforation of a gastric ulcer occurred, 
also complicated by extensive tuberculosis of one kidney. A second case 
was that of Gminder^ in a 23-year-old female (para iii) who developed 
peritonitis eight days following deliverj’- and died on the twenty-third 
day following deliverjL At the autopsy two chronic peptic ulcers were 
found on the anterior and posterior wmlls of the stomach. Gminder* 
felt that the ulcer on the anterior wall perforated during labor and the 
ulcer on the po.sterior surface peiTorated later following tremendous 
intake of fluid. The third ease revie^ved bj’' Szenes® was that of Le Play,® 
occurring in a 27-y ear-old woman wdio died in the seventh month of preg- 
nancy due to hemorrhage from a large ulcer on the lesser curvature of 
the stomach, hlulsou and Browm,® in 1936, described a ease of fatal 
hemorrhage from a duodenal ulcer in a 41-3mar-old pregnant female. 
We wish to add another fatal ease of acute perforated duodenal ulcer 
to the list of previousl^’^ mentioned eases. 


CASE REPORT 

Mrs. B. S., a 29-3mar-old, white, married female, entered the Buffalo 
General Hospital on Oct. 28, 1940, with the following complaints; On 
the day previous to admission to the hospital, after an uneventful full- 
term pregnancj'’, the patient delivered a normal male infant. Following 
delivery an average amount of bleeding -occurred, and the patient rested 
comfortably for several hours, w'hen she noticed a dull pain in her ab- 
domen and a sense of fullne.ss. She had a desire to “move her bowels 
and took several enemas and some castor oil. This procedure was fol- 
lowed by nausea and emesis of black material. Her past history was 
not enlightening. Two previous pregnancies had been uneventful. 
There was no historj^ of previous surgery. 

Physical examination revealed a seriouslj'^ ill white female, somewat 
cyanotic about the lips and cheeks and mai’kedlj'^ dehjMrated. the 
temperature was 103.8° F., pulse 120, and respirations 36. Except loi 
the rapid heart and respiratory rate, the examination of the chest an 
heart was not remarkable. Blood pressure was 100/80. . , + j . 

The abdomen was markedly distended, tympanitic and slight 
ness was present. No spasm or rebound tenderness was elici e . 
Peristalsis was absent. The uterus was in the normal post-partum ^ 
Cervix was dilated and no tenderness could be fouiid on P® . „ 

ination. The lochia was normal. Laboratoiy exaininations, 
urine, blood counts, and blood chemistiy, were all within J^orma i • 
A w'hite count on admission Avas 8,100 cells per c. mm. of b oo , 

on the second daj^ after admission Avas 5,600 cells per c. mm. o ,, 

A flat x-ray fibn of the abdomen shoAved several distended loops o 
boAvel Ijdng on the right side of the abdomen. Gas shadoAA's . j 
observed in the pelvic region and the loops visualized weie sep t j 
suggesting that the apparent obstruction might be i tjg 

peritonitis or ileus. The admission diagnoses 
ileus, puerperal fever Avitli septicemia, appendicitis, P , 

On admission the patient Avas transfused Avith 500 c.c. of 
duodenal decompression was instituted, with favorable i’esims^ , 

second daj^ after admission the cjmnosis increased and oxyg 
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was instituted. The patient became more distended and increasingly 
restless and irrational. A second 500 c.e. of blood was given with con- 
tinuous intravenous fluids, but the patient died at 1:47 a.m., Oct. 31, 
1940 (fifty-four hours after admission). A blood culture report after 
death was negative for growth of organisms. 



b, lliuVt'rr^j Anterior external view of the perforation of tlie acute duodenal 
cross view of the mucosal surface of the stomach and duodenum, 

on through the acute ulcer (stained with hematoxylin and eosm). 


ulcer. 
c, A 


of performed by Dr. Kernel Terplan and a summary 

ot^lus findings follows: 

\v„ distended abdomen. A very large amount of fetid gas 

ound within the free peritoneal cavity. Diffuse fetid, serous, 
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purulent peritonitis, involving the entire peritoneal cavity and both 
subdiaphra^atic spaces, with at least 3 quarts of fetid, serous’ dirty 
grey and slightly greenish fluid exudate, and Avith a pseudomembrane of 
about 2 mm. thickness completely covering all viscera in the peritoneal 
cavity, but especially the puerperal uterus and all the loops of small 
intestine Avhich form a someAAdiat conglomerated mass. A perforated 
ulcus rotundum Avas found in the anterior Avail of the first portion of 
the duodenum, measuring 1.1 cm. in diameter. There aa'rs complete dis- 
appearance of the original floor of the ulcer. A normal sized stomach, 
containing Amry little fluid, Avith scattered petechial hemorrhages in its 
mucosa and beginning post-mortal autolytic discoloration and super- 
ficial digestion Avere observed. Smears from the peritoneal cavity demon- 
strated a mixture of small gram positiAm cocci in short chains and many 
fusiform gram negative bacilli; also a fcAv short gram negative bacilli, 
obviously of an anaerobic type.” 

The chief diagnosis Avas perforated round ulcer in the anterior wall 
of the first portion of the duodenum AAuth recent diffuse, fetid, serofibrino- 
purulent peritonitis. In addition, a recent serous pleuritis AAuth atelec- 
tasis of both lungs and a partially noninvoluted puerperal uterus com- 
pleted the autopsy findings. 

The histologic findings of a section taken through the duodenal Avail 
and the perforated ulcer are illustrated in Fig. 1. In both sides of the 
perforation the substance of the Avail of the duodenum Avas almost com- 
pletely destroyed. The borders shoAved very distinct effect of diges- 
tion and considerable inflammatory reaction. The absence of reactive 
changes in the duodenal mucosa in the area of the perforation aa^s rathei 
impressive. In the deeper areas of the submucosa, distinct evidence ot' 
inflammatory reaction, consisting of fibroblasts, lymphocytes, plasma 
cells, and relatively feAv leucocytes Avere found. 

The muscle layers forming the border Avere covered by fibrinopuiu- 
lent exudate. Inflammatory edema extended only for a short dis anc 
into the surrounding Avail. The most marked inflammatory c 
Avere seen in the subserosa Avith some extension into the o^dei 
layer. The serosa Avas covered by a fibrinopurulent layer, i ere a 
autolytic changes Avithin the muscle fibers bordering the pei ’ 

accompanied by leucocytic infiltrates. A dense infiltration t , 

the subserosa by plasma cells, fibroblasts, histiocytes, and a ‘ 

amount of leucocjdes Aims noticed. Capillaries Aimre prominen 
jected. 

COMMENT 


From the history in this case report, the on 

hours after delivery. The patient developed Peritonitis and ci ^ 
the fourth day postpartum. Because of the 

tinal complaints of pregnant AAmmen folloAving deliveiv, eoiirse, 

of peptic ulcer Aims not entertained as a possible diagnosi . 
as the symptoms of peritonitis appeared, the oiithors have 

fever or a ruptured appendix Avas advanced. ^ males, but 

called attention to the fact that peptic ulcer i effect of preg- 

even Avhen peptic ulcer occurs in the female a bene ‘ ^ These 

nancy on the symptoms of peptic ^^Icer has 2 Sancbvei-ss. 

beneficial effects have been observed by „i.’ecl aciditv of 

Saltzstein, and Farbman.^ Szenes== thought that the loAieied 
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the gastiic 311106 , the deposits of fat about the stomach, and the change 
of position of the stomach ■which improved the circulation of the lesser 
pirvature of the stomach -were factors in promotion of healing of ulcers 
in pregnant females. 

The most impressive finding in the case was the small size of the peptic 
ulcer and its apparent acute and recent state. These conclusions were 
formulated by the extensive acute, inflammatory reactions at both sides 
of the perforation and the complete absence of fibrosis or even actual 
granulation tissue along the walls of the perforation. 

In summary, another case of acute perforated duodenal ulcer eom- 
pheatmg pregnancy has been presented and added to the three pre- 
viously described cases in the literature. 
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CARCINOMA OF BARTHOLIN’S GLAND 

Edgar R. Fund, M.D., and William C. Cole, M.D., 

Augusta, Ga. 

(Prom the Department of Pathology, University of Georgia School of Medicine) 

OARCINOMA of Bartholin’s gland is considered so rare that it is 
diao- too late to be successfully treated, and the 

seldom suspected before surgical intervention. Only 38 
founri collected in the latest reported tabulation. However, Cosbie- 
fiie -yi carcinoma of Bartholin’s gland in 57 cases of carcinoma of 
the vitV^ Taussig’s^ series of 155 vulval cancers, 9 originated in 

n gland. We report another case in which the condition 

grann? ^i^d -which bore such striking resemblance to lympho- 

thic. venereum that, regardless of repeated negative Frei tests, 

® remained as the clinical diagnosis.^ 

REPORT OP CASE 

July 16^1 Qin ""’US estimated at 65 years, -was admitted on 

J'he* un' f ■ y ’ ^ state of cardiac decompensation and mental cloudiness, 

tained ^^uctorj^ history with reference to the vulval lesion was ob- 
hieised ^ daughter. Four years previously an abscess of the hip was 
udmissiff^^ afterwards the process spread. One or two years prior to 
aeeropsv%^ appeared on the vulva. The physical examination and 

lesirm exhibited no relation beUveen the YUilval mass and a 

ot the hip. 
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Her terminal illness began one month ago with swelling of the lower 
extremities which was soon followed by edema of the hands and arms. 
Members of her family had noted indistinctness of speech and mental 
cloudiness for two weeks. The family history was negative for cancer. 
Venereal infection was denied. The patient had three daughters and one 
son, all in good health. The menopause occui’red at an undetermined 
previous age. 

Examination of the vulva revealed some edema of both labia inajora, 
and pronounced enlargement of the left. The swelling on the left ex- 
tended posteriorly to involve the buttock to the level of the coccyx. This 
tumorlike mass was irregularly ulcerated, and in the perineum there were 
several deep sinuses which discharged mucopus. Inguinal lymph nodes 
were not palpable. Intradermal tests with three different brands of 
Frei antigen were negative and no reaction followed the intradermal 
injection of chancroidal vaccine. The Wassermann and Kahn reactions 
on the blood were negative. 



Generalized edema, weak heart sounds, and a low blood PJ pin 
dicated a terminal stage of congestive heart failure. ? I 

(Osgood-PIaskins) measured 5.0 Gm. There were 3,900,000 re ^ , 

cells and 13,200 leucocytes per c.mm. ,of blood. The 
albumin, 2-plus. The patient did not respond to therapy directed , 
the failing heart and died rather suddenly on the fourth day o lo p « 


ization. _ r u -e 

Necropsj'^ confirmed the clinical impression of congestive 
There was generalized arteriolar sclerosis. The heart weigie 
and there were scattered areas of fibrosis in the inyoear pour 

mural thrombus Avas attached to the apex of the right ^ ncchision 
small red infarcts Avere present in the right lung from em nrterv 

of the arteries and three of the large branches of , j- 

on the right and turn on the left Avere almost occluded ^ 
cutaneous edema Avas generalized. The peritoneal cavitj co 
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1,000 c.c. of clear fluid, the right pleural cavity, 1,000 e.c., and the left 
500 c.c. The pericardial cavity was distended with approximately 100 
c.c. of clear fluid." Chronic passive congestion of lungs, liver, and spleen 
was evident. Incidentally, a small myoma was present in the anterior 
wall of the stomach, and in the mucosa of the duodenum there was a 
minute accessory pancreas. 

The dorsal three-fourths of the left labium majus was enlarged and 
projected as a mass 18 cm. long and 9 cm. broad, which extended dorsally 
to the level of the coccyx. The surface was irregularly ulcerated and 
numerous sinus tracts discharged mueopus. On section the mass Avas 
composed of numerous loeiiles filled with thick stringy mucus. The 
locules varied in size from minute ones to 1.5 cm. in diameter and Avere 
separated hy delicate fibrous strands. There aa^s no capsule. The in- 
guinal nodes A\mre not enlarged and on section no metastases Avere found. 

Microscopically the ncAvgroAA'th Avas composed of glands and locules 
AA^hieh AA'ere generally lined AAuth a single layer of columnar epithelium. 
All of the locules Avere filled Avith mucus, and in some the surface Avas 
denuded of epithelium, either in AA'hole or in part, and from these, mucus 
had escaped into the interstitial tissue. The glands and locules AAmre 
supported by narroAv and broad bands of connective tissue. At the sites 
of ulceration leucocytic infiltration indicated infection (Fig. 1). 


DISCUSSION 

In an excellent reAUCAA' of the literature, Simendinger,' in 1939, AA'as 
wle to collect only 38 cases of primary carcinoma of Bartholin ’s gland. 
Of these 29 AAmre adenocarcinomas and 9 A\'ere squamous cell carcinomas. 
The latter presumablj'’ arose from the duct. He stated that most authors 
^reed that metastases to the inguinal lymph nodes occurred early. 
Falls® and Strauss® mentioned that metastases Avere frequent and recrir- 
lenee common, and Hunt and PoAA'ell" reported a poor prognosis in malig- 
nant disease of Bartholin’s gland. HoAAmver, Mayo and Barber® found 
that in their three patients, the tumors Avere of loAv-grade malignancy 
and that metastases occurred sloAAdy. They attributed the unfavorable 
prognosis to uniform failure of early diagnosis. Lyle,® Falls® and 
titrauss® also commented on the fact that earlj’' diagnosis Avas seldom 
^ade and RabinoAdtch^® thought that the common source of failure of 
suigieal pi’ocedure AAms the surgeon’s inability to recognize at operation 
(c malignant character of the neoplasm. Taussig® has aptly stated that 
m no form of genital cancer do aa^c find more eAudence of inexcusable 
. 6 ay in seeking medical advice than in cancer of the AUilAm. This delay 
IS only too often increased by failure in diagnosis or improper adAuee 
on the part of the family doctor.” 

niajority of cases occurred betAveen 40 and 55 years of age. 
^iniendinger^ and Hoffmann" did not consider infection a predisposing 
lactor. On the other hand Harer" thought that chronic inflammation 
(.non-Neisserian) Avas probably a predisposing cause and observed that 

10 cases had been reported in Aurgins. Falls® stated that chronic inflam- 
a ion had been present in a considerable number of the reported cases, 
n in the case reported by Taussig,^® the carcinoma folloAved trauma. 

11 ns later report® he found that infection Avas definitely present in 
out of 9 Bartholin gland tumors. 
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Our case appeared to be of low-grade malignancy, and although the 
local tumor was far advanced, no metastases were found. It appears to 
us that various gradations as to rate of growth and the rapidity of 
metastasis would be present here as in carcinomas of other organs. This 
would depend on the degree of anaplasia. This case is also of interest 
because of the striking resemblance of the lesion to lymphogranuloma 
venereum. However, this resemblance is superficial and careful exam- 
ination of the site should have indicated the differentiation. In the 
vulva the “elephantiasis” was confined only to one labium majus and 
did not involve the labium minus. It was also unilateral. These observa- 
tions together with the repeated negative Frei test should have eliminated 
the possibility of lymphogranuloma venereum. 
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•Rupture of the scar of a lower segment cesarean 

SECTION WITH TRANSVERSE INCISION 

Matthew W. Grusetz, M.D., and Leslie Hughes Tisdall, M.D., 

Brooklyn, N. Y. 

(From the Department of Obstetrics^ Cumberland Sospital) 

I N RECENT years, obstetric interest has become more^ and moie 
.focused on the lower segment two-flap cesarean section witli a trans- 
verse incision. The transverse incision has been Imown for many 
especially through the work of Kerr, but has become more 
lately by MarshalP in England and Phaneuf^ in the United btates. 
The arguments for and against the use of the transverse incision nait 
been excellently discussed in Marshall’s book on the subject. 

One of the chief fears of obstetricians with regard to the 
incision seems to he that of rupture. Nevertheless a periisa o 
erature reveals only one reported case of rupture of the scar o ^ , 

verse incision in a subsequent labor. This was reported by 
from Irving’s clinic. In addition Irving^ has four other f ^ 

as yet unreported. These same five cases ai^ also ” . .• 
Marshall ’s book. Unfortunately, due to lack of 
is no ivay of arriving at the incidence of rupture of f 
ing this technique. However, the fact that only fiie ease 
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covered of rupture of the scar of the transverse incision would seem 
to indicate that the danger is minimal. 

For the past four years the obstetrical service at Cumberland Hospi- 
tal has adopted the use of the transverse incision as the procedure of 
choice. During this time, 46 such operations have been performed. 
Kecently we encountered a case of spontaneous rupture of the sear of 
the transverse incision in one of our own cases. This we are reporting 
in detail. 

CASE REPORT 

I. R., aged 24 years, colored, gravida ii, para i, was admitted to the 
Cumberland Hospital, Dec. 24, 1939, on the service of Dr. A. E. Dunbar, 
complaining of weak labor pains of one and one-half hours’ duration. 
Her expected date of confinement was Dee. 12, 1939. She had pre- 
viously been delivered on Nov. 11, 1938, by a lower segment cesarean 
section with transverse incision for eephalopelvie disproportion follovdng 
a thirty-six-hour labor 'with intact membranes. Her post-partum course 
was complicated by an endometritis of six days’ duration. The patient 
also had been receiving antisj^philitic therapy. 

Examination on admission disclosed the abdomen soft, fundus to be at 
term, fetus in the L.O.A. position, and the fetal heart of good quality 
in the left Imver quadrant. Rectal and vaginal examinations were not 
done. ^ Pains began about one hour before admission, continued every 
ten minutes, and were moderately strong. The membranes were ap- 
parently intact. 

The patient was immediately prepared and taken to the operating 
room. Under local infiltration of 1 per cent prpcaine, a lower segment 
cesarean section with transverse incision was performed with 
delivery of a living male child. The placenta "was removed manually. 

_ Examination of the uterus preparatorj’’ to suturing the transverse in- 
cision revealed a second transverse opening into the uterine cavity about 
one and one-fourth inches below tlie new uterine incision. There was 
110 evidence of bleeding from the edges of this opening which showed 
a firm glistening surface. Because of the absence of hemorrhage and 
lie apparent scarification of the louver end, the opening wms interpreted 
as a spontaneous rupture of the old transverse incision. Due to the diffi- 
cii ty of re-suturing the laceration, a hysterectomy Avas done. The uterus 
lias amputated at the level of the site of the apparent I’upture. The 
opeiating time was one hour and thirty minutes. General anesthesia of 
ni^ide and oxygen Avas given at the time hjmterectomy Avas de- 
^ cd upon. The postoperative course Avas entirely uneventful and 
ot ler and child Avere discharged in good condition on the fourteenth 
post partum. 

J'^'-ologic Report hy Dr. S. Polmjes. — Microscopic examination of 
c ions through the anterior Avail in the line of amputation shoAved 
^^le endometrium to be composed of decidual cells. The myometrium 
replaced by scar tissue and contained areas of old hemor- 
sc3fl sections corresponding to the recent incision shoAved no 

1 cation and a fcAv areas of fre^i hemorrhage. 


DISCUSSION 

or^r feature of this ease Aims the absence of any symptoms 

gns of rupture of the uterus. Because of the operatiA'e findings and 
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the pathologic report, we feel wan-anted in drawing the eonelusion that 
the rnptnre was spontaneous and occurred before labor began. 

Further study seems to indicate that the post-partum febrile course 
following the original section ivas the underlying factor responsible for 
the improper healing of the lower segment sear and its subsequent spon- 
taneous rupture. Undoubtedl.y, too, the concurrent syphilis played a 
part. It is the experience of obstetricians in general that post-partum 
infection following cesarean section by any technique is the chief eti- 
ologic factor in subsequent rupture of the sear. 

Experience' has shown that supracervical hysterectomy is the pro- 
cedure of choice in the treatment of rupture of a scar following section. 
The uneventful post-partum course of the case presented is in keeping 
with this. 
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PROLAPSUS UTERI ASSOCIATED WITH SPINA BIFIDA AND 
CLUBFEET IN NEWBORN INFANTS 


I 


Richard Torpin, M.D., Augusta, Ga. 

(From the Department of Obstetrics and Gynecology, University of 
Georgia School of Medicine) 

N 1927 Noyes^ reported a case of uterine prolapse associated vith 
jL spina bifida in the newborn infant. He also reviewed the litera ure 
up to that date and found 24 similar cases, each of which he abstrac e 
Most of the babies died within the first month after birth. Noyes con 
elusions are as follows; "A review of the cases reported leads one 
infer that the spina bifida is the primary etiologic factor in the 
rence of the prolapse. It would appear that if certain of the 
nerves are drawn into the spina bifida, there is a partial or ® 
paralysis of the musculature of the pehde floor resulting in seeon c , 
atrophy. 

“On account of the high mortality in cases of spina 
uterine prolapse associated with this condition is of little prac i 
terest, but, inasmuch as present methods of diagnosis prove s 
bifida occulta is much more frequent than was previously ’• 

thorough search for this condition in all cases of uternie ‘ P, • ^ 
which the etiology is not evident may throw some light on t le 

“Bbeler and Duncker state that a study of 28 cases of uteiine ^P ^ 
showed spina bifida occulta in 28 per cent, whereas an 
women without prolapse showed the condition in onl.y P 
Further investigation of this interesting phase of the sub.iec v 
to be warranted.” 
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Ten years previously Palmer Findley,- writing on prolapse of tlie 
uterus in nulliparous women, had stated that in such cases it occurred 
most frequently in the newborn infant and in most of these instances was 
associated with congenital defects, notably spina bifida. He noted that 
the uterine prolapse was rarely evident at the time of birth, but de- 
veloped during the first week. Such was the condition in the case re- 
ported in this paper. 

Prom the literature, Findley found numerous associated lesions in the 
newborn cases, i.e., hydrocephalus, ankle clonus, clubfeet, scoliosis, 
kj^phosis, flat or perpendicular pelvis, infantile uterus, flat and shallow 
vagina, elongated cervix, prolapse of reetiun, inguinal hernia, paresis of 
perineal muscles and disturbed sensation in the lower extremities. 



Pig. 1. — Showing infant with spina biBda tumor and prolapsed cervix. 


Not all cases of spina bifida in the female infant are associated tvith 
pro apse of the uterus. Coughlin'^’ reported operations upon 12 infants, 
° whom 7 were females, in none of whom was there prolapse of the 
' 61 us, although bowel and bladder paralysis were frequentlj'^ noted and 
11 some eases there were clubfeet. 

• ^i^rine prolapse occurring later in life in the nullipara may be asso- 
atecl with occult spina bifida. If it comes early, the association is more 

common. 

Paported cervical and vaginal prolapse in a negro prostitute, 
^ age, and this was not associated with spina bifida occulta as 

• ^'I’uy; but she did have scoliosis of the thoracic spine, pro- 
61 ant abdomen, and genu valgum. 

^ and Beclere® reported the ease of a 30-year-old woman in whom 

I’avealed bicornate uterus and spina bifida occulta of the 
1 umbar vertebra. Apparently there w'as no uterine prolapse. 
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Von Grafif® found 2 of 4 nulliparous women with uterine prolapse to 
have spina bifida occulta when examined by x-ray, and a third one sus- 
picious of such defect. Among nulliparous women with prolapse he 
found about one-half to be of the “asthenico-ptotie” constitutional t 3 'pe 
of individuals with congenital wealoiess and looseness of the mesodermal 
tissues. These may develop prolapse of the uterus, which is a hernia of 
the pelvic floor, under stimulus of recent labor. 

Laws^ studied 3 miiltiparas with early occurrence of prolapse after 
operation, and all three had definite spina bifida occulta. He, however, 
repeated Ebeler’s study of 25 parous women with prolapsus uteri, and 
onljr one had spina bifida occulta. 

CASE REPORT 

Neivborn, white female infant, rather cyanotic at birth, but well 
nourished and weighing 6 pounds and 3 ounces, Avas apparently normal, 
except for a spina bifida tumor over the lumbar region Avhieh consisted 
of a fleshy mass about 3 inches long and 1% inches across and covered 
Avith some purulent exudate on the dorsal surface. In addition, the in- 
fant had bilateral talipes varus (Pig. 1). At the sixth day, it Avas first 
noted that "there is a protruding mass from the A^agina about 1 inch 
in diameter Avith opening in the center shoAvn to be the cervix.” As the 
child progressed this mass receded into the vagina someAvhat. The 
urethra and lioAvel tract Avere normal. Although by the nineteenth day 
the infant had taken nourishment AA'^ell enough to Aveigh 7 pounds and 2 
ounces, she had fever from 100° to 103° F. each day, probably due to 
infection of the surface of the raAv spinal tumor. Tlie infant had normal 
red blood count and normal hemoglobin and leucoc^dosis of 15,300. The 
urine Avas normal. 

On the tAventy-seventh day it aspirated some milk, and thereafter Avas 
cyanotic and probably developed pneumonia, causing its death on the 
tAventy-ninth day^. Post-mortem examination Avas refused. 

The mother Avas a normal Avhite primipara, aged 18 years, and the 
father was normal and aged 22. There Avas no histoiy of congenital 
anomalies in either familjL 
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Lawrence, E. D., and Madders, Kate: Human Diabetes Treated With Estrogens, 
Lancet 1: 601, 1941. 

Five Avomen diabetics of menopausal age Avere given 1 mg. of 
four times daily for eight Aveeks. The changes noted were not greater i 
normal variations in diabetes. The results Avere so consistently nega lAe 
though the series was small it seemed significant. ^ Hober. 



pregnancy COilPLICATED BY HODGiaN'S BISEASB 

Arthur H. KLA^YANS, M.D., Chicago, III. ^ . 

(,ror. V.e I>ep«rt,nent of ScZj 

Obstetrics and Gynecology of the Vwversiij j , T . 

itODGKIN’S disme and pregnancy 

H tion, a recent JemmelP reported only 

have been reported in the . o ’ p^orts in which further eases are 

one ease, he gives references to , ^ Hodgkin’s disease existed 

mentioned. In most of the other i c pi^i-onie in type, and terminated 

before the patients became pregnai , shortest time elapsing 

fatally after rather long periods of » days. In the case 

betv'een delivery and death p^ged to approximately twenty- 

here reported the pregnancy ^ 

four wfeeks before the Hodgkin’s disease asserted 

CASE REPORT 

• 1 n voars first consulted me on April 
Mrs. A. M., a primigravida, ^ ’ j^n. 15, 1941; the expected 

16, 1941. Her last menstrual period he,^n history was 

date of delivery, therefore, was ’ n .Cg g^^n of the entire body 

negative except for a long existing , . . and urinalysis were all 

with itching. Physical examination, 

negative except for the finding of an e ^ ^ ^ o -notient’s complaints 
The gestation progressed appeared for her regiilar 

were insignificant until Aug. 1, 1941, id^ht inguinal region, 

prenatal visit, complaining of a , ds ea^ about the size of a 

This was found to he a chain of ^ found to be enlarged at that 

hazebmt. No other glands in the body v have been responsible for 

time, and there was no local lesion wine 1 C ^ revealed 11,000 

this adenopathy. A white and without eosino- 

leucocytes with a normal differential distribution 

philia. • „ onrl ihcre w^ere small 

Two weeks later the glands had ^^villae. The patient had 

glands in the left inguinal region and m d ‘ ; , condition appeared 

developed a definite wealniess. Two w^ ;r,crriinal '’■lands again having 
to be progressing further with the right inguinal ,,ia 

doubled in size. Biopsy was advised. . , lUousv performed 

On September 5, the patient was removed tissue re- 

by Dr. S. Perlow. Microscopic examination o ^ Davidsohn). 

vealed an earty Hodgkin’s lymphogranii ^ cou<’'h and her general 
Py this time the patient had developed a s ^ chest revealed 

condition was becoming worse. normallv. Roentgen 

110 abnormalities. The pregnancy was •” |o the’proximity to 

I'ay treatment of the glands was advised, in ^mall and screening 

the developing fetus, the dosage was necessaiib small, 
hearr. 
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In spite of this treatment the glands in the right inguinal region con- 
tinued to enlarge. The size of this gland mass, the cough, the respiratory 
difficulty apparently aggravated by the growing pregnancy, and the pro- 
gressive weakness made it impossible for the patient to move around, 
walk, or sleep. On September 30, she was re-admitted to the hospital 
with the right inguinal glands the size of two fists and a beginning edema 
of the vulva. Blood check-up shoAved 21,250 leucocytes, 5,410,000 erythro- 
cytes, and 71.4 per cent hemoglobin. The patient AAms tjqoed and suitable 
donors secured. 

The edema of the vulva progressed so markedly and so rapidly that 
induction of labor was deemed inadvisable. At the same time emptying 
of the uterus Avas rather imperative for the comfort of the patient and 
in order that massive roentgen ra}’’ treatment could be begun. 

On October 7, a Ioav fundal cesarean section Avas performed under 
ethylene-oxj’^gen anesthesia. A female infant Aveighing six pounds four- 
teen ounces Avas delivered. Thorough examination of the infant revealed 
no abnormalities. In the mother, chains of enlarged periaortic glands 
Avere palpated up to the diaphragm on both sides. 

The postoperative course Aims uneventful and the AOilvar edema 
rapidly subsided, hlassive roentgen ray therapy Avas begun as soon as 
it Avas felt that the Avound Avas sufficiently healed. The condition of the 
patient became progressively AA'orse, AAdth elevation of temperature and 
no decrease in the size of the glands. Death occurred on November 22, 
forty -five days after the delivery of the baby. 

Autopsy confirmed the pathologic diagnosis of Hodgkin ’s disease. 

Extensive comment is omitted here because the many unusual 
features presented by this case are Avorthy of a more detailed study and 
report AAdiieh Avill be made subsequentlyL 

It might be Avell to summarize the more interesting features noted in 
the study of this ease : 

1. The apparent onset of Hodgkin’s disease during the second 
trimester of pregnancy. 

2. The rapidity Avith Avhich the disease proved fatal. 

3. The manner in Avhich the pregnancy and apparently the baby Avere 
entirely unaffected by the Hodgkin ’s disease. 
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TREATMENT OP CERVICITIS WITH NEGATAN (NEGATOL) 

William Filler, B.S., AI.D., F.A.C.S., Nathan Drezner, B.S., M.D., 
AND Frank H. Adamo, B.S., M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, New York University, 
College of Medicine and Bellevue Hospital, Gynecological Clinic) 

O NE of tlie problems that confront a gynecologic clinic is the treat- 
ment of cervicitis. Cauterization of the cervix can successfully 
cure most cases. However, there are times wlien cauterization is either 
contraindicated or not available. As a substitute, the topical application 
of chemicals to the cervix in the treatment of cervicitis has led to such 
disappointing results that such therapy has virtuallj^ been suspended 
in the gynecologic clinic at Bellevue Hospital. 

However, during the j^ear 1938 a new preparation, Negatan (Negatol), 
was emploj-ed in the gynecologic clinic at Bellevue Hospital. As a re- 
sult of a preliminary survey done during that year, it was concluded 
that the drug had shown such merit that it warranted further and more 
intensive investigation. Simultaneously with the clinical studies, K. K. 
Chen, of the Research Laboratories of Eli Lilly Corporation was de- 
termining the chemical and pharmacologic nature of the drug. 

With the permission of Dr. Chen, his statements are quoted : 

Negatol is the condensation product of m eresol sulfonic acid and formaldehyde 
f iluted with sufficient water to give a specific gravity of 1.17 to 1.18. This constitutes 
8 100 per cent strength. For experimental purposes dilutions can be made from 
>t bi volume. It is brown-black in color, and is definitely acid to litmus. A 10 
per cent solution measures a pH value closely equivalent to that of N/10 solution 
Ipdrochloric acid. It has an empyreumatic odor not unlike that of eresol. It 
posse.sses a strong coagulant action, precipitating dilute solutions of egg albumen 
8nd various alkaloids, such as ephedrine, atropine, strychnine, aconite, quinine and 

nicotine. 

it "^^^''nugh Negatol is recommended' for local application in gynecological practice, 

^ ^®^*ofty has been determined in small animals by internal administration. The 
c lan lethal dose of a 10 per cent solution in mice by intravenous injection is o.l98±, 
c.c. per kg. of bod.y weight. 

Kats tolerate oral feeding of 0.4 c.c. of a 10 or 20 per cent solution of Negatol 
. ®^'cept Saturdaj' and Sundays, for a period of eight weeks. There is a slight 
^nulntion of growth towards the end of the experiment. No pathological lesions 
e demonstrated in the gastro-intestinal tract or parenchymatous organs. 

‘Local application of Negatol to rabbits’ eves or dogs’ noses is followed by 
‘"dating effects. 

painting of higher concentrations (50 or 100 per cent) of Negatol on 
occasionally results in a burning sensation, erythema, and superficial 
squaraation. It is, however, well borne by the majority of individuals, 
pj i^opeated application of Negatol to dogs’ vaginal walls and cervix, consisting 
100^^'*'^'''^ ^ Por cent solution and insertion of a tampon saturated with 

per cent Negatol, may be followed by congestion and excessive secretion if it is 
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made daily. "When the medication is limited to twice a week, no pathological changes 
can be detected in the vaginal canal or cervix of uterus at the end of tlie eighth 
week. Only in one instance has a focal ulceration been observed. 

"When injected intravenously in etherized cats, Negatol causes a fall of blood 
pressure with acceleration of respiration. 

"No evidence has been obtained to show that Negatol is absorbed from mucous 
membranes, skin or extravascular tissues.” 

It is to be emphasized that the purpose of the present study is to 
evaluate the therapeutic efficacy of negatan in the treatment of cervicitis. 
No attempt was made in this investigation to compare the effect of 
Negatan with other methods of treatment. 

Cervicitis cases were classified into five groups, after the classification 
of H. B. Matthews 

Class 1; Superficial erosion of recent duration. 

Class 2; More extensive erosion of longer duration. 

Class 3 : Extensive erosion of long duration. 

Class 4: Extensive erosion with ev’crsion, laceration, and Nabothian cysts. 

Class 5; Limited to endocervicitis alone. 

Obviously, even such a classification has its drawbacks because of 
individual interpretation. Each doctor, on examining a patient, ^s'as 
asked to draw on a specially mimeographed chart the extent of the 
erosion. 

The following outline describes the method of treatment : 

Patients with cervicitis returned twice a week for treatment, at ''vhich 
time the vagina was cleansed, the cervical erosion was painted with 
100 per cent negatan, and a gauze wick, the proximal portion of which 
was dipped in 100 per cent negatan, ivas placed in the cervical cana . 
The wick was held in place by a dry, vaginal tampon which was rmove 
in twenty-four hours and followed by a cleansing vinegar douche. ^ 
must be stated that frequently patients did not return as often as twic^ 
a week for treatment, sometimes as long as one or two months elapsing 
beBveen treatments. Ho-wever, in the statistical compilation on i 
duration of treatment, there was no Avay of correcting for the ac o 
of irregularity of visits. 

The results obtained in the treatment of cervicitis are shovui m 
Table I. 

Table I 


1 

CLASS 

! 

cured 

DUEATION i 
NO. 

DAYS 1 

AVE, , 
KO. ' 
TREAT' 

m:ent 

i 

r&rPKOVED 

dura- 

tion 

NO. 

DAYS 1 

AVE. 

NO. 

TKEAT- 
1 MENT ’ 

failure 

Ara. 

duration 

NO. DAYS 

AVE. 

NO. 

treat- 

■UE-YT 

1 

2 

3 

4 

5 

43 

67 

35 

10 

1 14 
169 (1 

35 

4S 

1 01 

79 

41 

05%) 

5.0 

6.0 

9.5 

9.7 

5.5 

6 

32 

29 

11 

78 (3t 

32 

35 

58 

43 

0 

1%) 

1 4.5 

4.0 

1 6.1 
[ 5.0 

0 

2 

1 

5 

i 2 

3 

1.3 (5' 

59 

%) 

s 

i 


Total number of cases, 260 
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Cases were termed “improved cases” if a study of the drawings re- 
vealed a considerable lessening of the extent of erosion. Even if the 
“improved eases” were placed in the “failure” column; because an 
ultimate cure had not been obtained, a 65 per cent cure of cervicitis by 
the topical application of a chemical to the cervix is most impressive. It 
is apparent from Table I that the more severe the erosion, the more treat- 
ments it required, and the longer time it took to effect a cure. In none 
of the patients treated were there any untoward reactions. It was noted 
during the course of our investigation that negatan could be effectively 
used as a hemostatic agent. Consequently, it found use in post- 
cautery bleeding of the cervix, traumatic bleeding of the cervix as 
tenaculum puncture wounds following a tubal insufflation, and even in 
those cases of moderatelj’- profuse bleeding from cancerous lesions of the 
cervix. 

In conclusion, an evaluation of the results obtained in the treatment 
of 260 eases of cervicitis with this preparation permits us to recommend 
its use in those eases of cervicitis where cauterization is either contra- 
indicated or too hazardous a procedure. 


Albert, M.: Massive Adrenal Carcinoma With Pseudohermaphroditism, Brit. M. J. 

2: 265, 1941. 

The author reports the case historj' of a two-year-old female infant with an 
adienal cortical carcinoma. The child’s mother complained of the infant’s fretful- 
ness and abdominal swelling over a two-week period. Physical examination revealed 
n thin^ puny infant showing axillary and pubic hair growth of male distribution, 
le clitoris was enlarged with a small glans. Kudiments of a prepuce were visible, 
n enormous ovoid, smooth, hard mass was palpable in the right abdomen, bulging the 

't flank outward from the costal margin to the iliac crest. The mass did not 
nm\e on respiration. A diagnosis of massive adrenal cortical tumor with pseudo- 
-miaphroditism was made. Laparotomy revealed a right adrenal tumor 9 by 6 
ne les in diameter. Enlarged para-aortic glands were removed for section, and the 

omen closed. The child’s general condition rapidlj- deteriorated and she died the 
following day. 

^oPost^niortem examination revealed the left adrenal gland and kidneys to be normal, 
the 


0 evidence of metastases was found in the liver. The uterus was very small and 
o^aries were small fibrotic nodules. 


istologically the report showed “a cellular malignant tumor with the character 
sne"- of the suprarenal cortex. Details are more distinct in the gland 

oiraen as the tumor itself is the site of extensive necrosis. ’ ’ 

halan*^ ^^ticle discusses briefly the alteration of sex characters bj' hormonal im- 
the udrenal gland changes. Excessive cortical sterone in the female before 

onv-et'' fomale sex characters may result in. pseudohermaphroditism and the 

male ** excessive hormone after puberty may result in adrenal virilism. In the 
) excessive sterone may cause feminism. 

Fred L. Adair axd ^'iTLM.viI Eosexbaum. 
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effects of estrogen. ...” The multiple subdivision of causes of both menorrhagia 
and amenorrhea appear hardly warranted in the present state of our knowledge. 
The chapter on sterility, which includes both the male and female, is excellent. It 
might have been wise to emphasize even more strongly that lipiodol hystero- 
salpingography must be limited to patients whose tubes have already been proved 
nonpatent by means of the insufflation test. The volume is concluded by a chapter 
on pregnancy conditions in gynecologic practice. 

E. T. Frank. 


Obstetrics 

A new monograph, Preeclamptic and Eclamptic Toxemia of Pregnancy, a by 
Lewis Dexter and Soma Weiss, analyzes this problem by a physiologic approach. 
The recent untimely death of Dr. Weiss is greatly lamented in the loss to American 
medicine of his brilliant mind. 

Among the various clinical and pathologic phases investigated were edema, changes 
in arterial pressure and other factors of hemodynamics, and function of the kidneys. 
In discussing the findings of these investigations, the autliors have sought to in- 
terpret recent literature in the light of their own results. By exclusion, a primary 
humoral etiology of generalized edema in pregnancy is suspected. No significant 
relationship between posterior pituitary and hypertension of late pregnancy could 
be adduced, nor could the toxic reactions of this pituitary be regarded as similar 
to toxemia of pregnancy. The authors were unable to determine the presence of a 
pressor substance (renin) in the placentas of hj'pertensive pregnant patients. 
A circulating pressor substance, if present in the mother, apparently does not cross 
tbe placenta to affect the infant similarly. Hormones were not found to produce a 
syndrome comparable to human toxemia in experimental animals, and pregnancy 
m animals evidently does not accentuate hypertension induced by renal ischemia. 

In discussing the clinical and pathologic features of pre-eclampsia and eclampsia 
the authors have e.xhaustively studied 80 such cases with special reference to hyper- 
tension antedating pregnancy. The results of these clinical and laboratory studies 
again have been compared with a large group of similar studies in recent literature. 

be pathologj' of renal changes in eclampsia and infections and the degenerative 
lesions are well illustrated. There is an excellent section on cortical necrosis and 
another on vascular collapse in eclampsia. The various theories of etiology are care- 
ally analyzed. The classification of the toxemias of pregnancy offered by' the Ameri- 
can Committee on Maternal Welfare is regarded as mildly' unsatisfactory-, at least, 
an grouping. The immediate renal lesion of eclampsia is regarded as a glomcrulo- 
nephrosis. The authors feel that w-hile no specific “toxin” has been found respon- 
amle the placenta must be regarded as the “intrauterine factor” responsible, al- 
^ ough the pathogenesis is due to multiple rather than to single operative factors. 
^ ley offer a diagrammatic representation of their conception of the factors involved, 
g is a significant suggestion that the relationship of isoimmunization and iso- 
* 1ms not been sufficiently- studied. 

r various methods of treatment are dissected, many- are discarded, some arc 
di! from prenatal care and practice of preventive measures, re- 
as th*^”' P''®'’cntion of edema, and of sodium retention in the tissues is regarded 
e most important single principle involved, 
the "'T "ill greatly- interest not only the clinical obstetrician but as well 

1 CT, and the physiologist, one from the medical, the other from the research 

aspects presented. 

- Philip F. Williams. 

preernanry, Bv Lcwi^i Bcxtcr, Rg- 




‘^rch PellntJ I® Toxemia of -- - — - . tj- 

l^ofessor nr .^.tedicine. Haiward oMedical School, .-ind Soma eiss. At.D.. Hersej 
omtton with wi® Theorj- and Practice of Physic. Harv.ard TTnivcr.sity. etc. In collab- 
'"ith 44 Haynes, Herbert S. Sise. and James V. arren. Il.i pages 

ations. Little, Brown and Co., Boston. 1911. 
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Dicckmann, an outstanding contributor for years to both the clinical and re- 
search aspects of the toxemias -of pregnancy, oilers a new monograph, Toxemias 
of Pregnancy, 4 on the subject. The book has been written with two objectives 
in mind : to acquaint the obstetrician with some of the recent contributions on physi- 
ology pertaining to obstetrics, and to acquaint the investigator, untrained in ob- 
stetrics, with some of the physiology and pathology of obstetrics. 

As to classification of the toxemias, the author discusses the grouping offered by 
the American Committee on Maternal "Welfare. He feels that no ease should remain 
unclassified, even if the diagnosis has to be changed at a later date. A study of the 
factors influencing incidence leads to the conclusion that high average temperature, 
small range of temperature, and high measure of rainfall are of importance. The 
section on Pathology brings together the contributions of Bell and Page, and others, 
on studies of the glomerulus. 

The section on Normal and Abnormal Physiology covers a wide range of subjects. 
The author regards the decrease in blood and plasma volume in the eclampsias a 
finding which precedes the clinical symptoms, as an important factor. Attention 
is directed to factors which may initiate or intensify blood concentration. The posi- 
tion is taken that a hj'poproteinemia does not cause the eclamptic conditions, nor 
the accompanying edema. The changes in many^ of the blood constituents seen in 
eclampsia, blood sugar, uric acid, and so forth, are regarded as a result and not as a 
cause. 

There is an extended consideration of blood pressure. Hypertension due to nar- 
rowing of the arterioles may be on an angiogenic basis (pressor substance) or neuro- 
genic (stimulation of vasomotor centers). Dieckmann feels that the reaction from 
injection of pituitrin into patients with toxemia is an aid in distinguishing between 
preeclampsia and other hj'pertensive diseases. Patients with essential hjq)ertension 
gave the most marked response to the cold pressor test. Urea clearance is considered 
as of little value in differential diagnosis. Dieckmann disregards the placenta or its 
changes as a cause of toxemia, and does not feel hormonal studies in toxemias have 
been carried on long enough to determine their significance. The high value of 
ophthalmic examinations is stressed. After evaluating the physicochemical changes 
in the pregnant woman he summarizes those regarded as of etiologie importance. 

In the section describing the clinical aspects of the toxemias of pregnancy, hyper 
tensive disease of pregnancy, and acute and chronic disease of the kidney are m 
eluded. One finds a full discussion of renal ischemia, renin, and the mechanism o 
edema. The treatment of eclampsia includes a consideration not only of pharmaco 
dymamics but a review of various treatments proposed by individuals or hospita . 
Very definite criteria are set for the termination of pregnancy. The final section 
of the book considers, statistically, the maternal mortality, the problems of the fetus 
in toxemic pregnancy. In considering the sequelae, Dieckmann does not believe t la 
true eclampsia or pre-eclampsia results in permanent disease of the vascular or ren- 
systems. . 

This volume is a splendid exposition of all phases of this most important pro e 
in obstetrics, and the review-er feels the objectives have been fully attained. 

Philip F. VTlliajis. 


This manual on Clinical Roentgenology of Pregnancys is presented by 
to illustrate the methods which he has been using successfully on liis hospita s 
There is a critical analysis and interpretation of various techniques, an 


of 


<Xhe Toxemias of Precnancy. By ■miliam J. Tl’ackmanm Associate illuS' 

Obstetrics and Gynecolog^y. University of Chicago. Me. oSl pages, w. 


tratlons and three color plates. 


:s. The C. V. Mosby Company, St. Louis, 

^Clinical RocntKenoloBy of Pregnancy. By William Snow. cUy. 

Bronx Hospital, Roentgenologist-in-Charge, Harlem Hospital i 
pages with 117 illustrations. Charles C Thomas, <?nr,nr.field. lliinoi.s. mi- 


Springfield, Illinois, 
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offers concisely the methods wliicli he has foiiiui of greatest value. The technique 
is well illustrated, and the mathematics of the subject have been simplified as far 
as possible. There is a very timely discussion on the midpelvis, the importance of 
which has somefimes been overlooked in the anxiety regarding the amplitude of the 
inlet. The clinical problems of the fetus have been well handled. There is an 
excellent discussion regarding the soft-tissue technique and the localization of the 
placenta. Of particular value in this book is the wcll-illu.stratcd scries of case re- 
ports of unusual situations which Dr. Snow encountered. The illustrations are un- 
usually clear. This manual .should be of interest and of value to both the obstetrician 
and the roentgenologist. 

PiiiLie F. Williams. 

In his Contribution to the Study of Abdominal Pregnancy,G a brief thesis, Orta 
Menendez presents a well-balanced consideration of the subject with special emphasis 
on the diagnostic procedures to be followed when abdominal pregnancj' is suspected. 
Most of his techniques arc followed in this country although few would attempt to 
estimate the status of the uterine cavity by passing a very fine bougie (Douay-Broca 
maneuver). An extensive bibliography is appended. 

It. J. Weissman. 

The minutiae of the essential feature.s of the jnicrperal course of over 1,000 
nomen, representing a great amount of careful work, were studied statistically 
by Kuelas in his thesis Observations on the Clinical Course of the Puerperium.r 
Conclusions of interest include Ruelas’ finding of more rapid involution and de- 
creased incidence of afterpains in women of ‘ ‘ hypcrgonadic biotype. ’ ’ The au- 
thor recommends having the mother sit up in bed on the first post-partnm day, 
up in a chair the second or third day, and ambulant by the fourth day. This pro- 
cedure favors free drainage of lochia and normal bladder and bowel function. The 
literature is freely and extensively quoted. 

E. J. Weissman. 


-A^n. interesting monograph,' Semiology of the Ovary,® presents Rodrigues’ review 
of ovarian physiology, histology', and endocrinology'. Most impressive are the ex- 
ce lent studies of vaginal smears (Shorr method), as a mirror of ovarian endocrine 

uctirity. Many' of the plates arc in color and full details of many staining techniques 
ore ^ven. 

R.. J. Weissman. 


The Second Edition of Louise Zabriskic ’s Mother and Baby Care in Pictureso 
one of the best examples of books for the pregnant woman and the mother of a 
orn child, yet published. The text is characterized by brevity and clearness, 
st ®®®®°bial has been eliminated, and the text is medically correct. The out- 

n mg feature of this book and one which makes it so extremely valuable is the 
pro useness of illustrations, of which there are 204. These iUustrations are not only 
— mpa nied by full explanatory legends but correlate the text to an unusual degree. 


del Embarazo Abdomiaal. Por Dr. David Orta Men^^dez, 
’Oh... Medicina de la Unlversidad de la Habana. Tesis de Instructor. 1939. 

,^uservnrtrv»»-v_ 1 1-. 1 


’Obser "reaicina de la Unlversidad de la Habana. Tesis de Instructor. 1939. 

Sobro la Clinlca del Pnerpcrlo. Por Carlos Alexanderson Ruelas, 
Mexico, D^p Autonoma de Mexico, Faculdad de Medicina. Editorial Cultura, 



Consultatrons*^;?,S*l^ Care in Pictures. By Louise Zabriskie, R.N., Director, Maternity 
Pages with 901 Mew York City. etc. Second edition, revised and reset. 20S 

<04 ulustrations, J, B. Lippincott Company, Philadelphia, lp41. 
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There are few steps in the development and early eare of the baby from embryology 
up to the end of the first year, which are not illustrated. This book may be recom- 
mended heartily to all expectant mothers and their husbands. 

Philip P. Williams. 

Miscellaneous 

This book, within its 276 pages, contains an epitome of the survey of human 
nature from the zoological viewpoint. About Ourselvesio is written by James G. 
Needham, professor emeritus of entomology and limnology. It is not remarkable 
for new ideas but for the cameolike presentation of a huge concept. Like a cameo, 
it is clear-cut, precise, delicate but vigorous. I read it from cover to cover with 
real enjoyment, pleased by the simplicity of its presentation and the large conception 
of its execution. 

The author has traced our structure and development, and our first steps in learn- 
ing, back to their sources in the animal world, . starting with the automatic actions 
of low’er forms, up-ward to the volitional control of the large brain of the primate. 

Although vie-ived with the broad vision of the biologist, its pages overflow with 
human insight, kindness and humor, mellowed by age, but through the critical eyes 
of the entomologist. The main portions deal with man in his biologic aspects, which 
covers evolution, including the development of behavior, instinct, and learning. Then 
Part II deals wdth society in its biologic aspects, -which embraces population, social 
nurture, and the components of social behavior. These components which include 
physiologic activities, instinct, folkways and reason, are taken up in detail. War, 
from its biologic aspects, covered from a similar point of view, and finally religion, 
are discussed. This book should appeal equally to the late adolescent and to the 
mature scientist. 

B. T. Phank. 


Jason’s monograph on Herniaii begins with an extensive historical outline in 
which the author attempts to give a complete nosography of this age-old common 
affliction. It appears that hernias -n-ere known and described as far back as existent 
areheologic documents can testify. With the zeal of a true historian, the author 
has collected numerous texts, antique and baroque, and frequently quotes ant 
annotates them, sometimes showing a little impatience as to the slowness, cruelty, an 
fancifulness of the human mind in grappling with problems of bodily disorder, 
this makes interesting and entertaining reading. 

The main part of the book opens with a chapter devoted to statistics. Then fo ^ 
lows a detailed description of the regional anatomy, and a discussion of the etio og) 
of inguinal hernia, with numerous quotations from the writings of many au ors^ 
The references are all pertinent and some are fundamental and illustrate we 
evolution of modern concepts of hernia pathology. How’ever, here as in other par 
of the book, the reader misses an occasional summarizing paragraph. _ 

The treatment of hernia has recently been complicated by the reidval of t e 
jection methods. A full historical account of the subject and detailed technica s^^ ^ 
are given, although the author himself probably has made use of this ^ 
limited fashion. The only type of hernia which he considers amenable to 
treatment is the indirect inguinal one. A chapter on trusses is likewise compre 
and contains useful details. , 

Concerning the operative treatment, numerous procedures in vogue 5®- ® ^ j,grnia 
today are described in detail and with a desire to make the historiograp U 

loAboxit Ourselves. B.v James G. Needham. 276 pages with illustrations by It illiam 
D. Sargent. The Jaques Catteil Press, l,ancaster. Pa., JJH. 

uHcrnia. By Alfred H. Jason, Consulting surgeon. Long Beach Hosp . 
pages with 355 illustrations. Blakiston Company, Philadelphia, mu. 
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surgery as complete as possible. While it is most stimulating to read such full 
accounts of operative metliod.s, the urrangemciit of tite material makes quick orienta- 
tion somewhat ditlicult. For instance, the full description of the Bassini operation, 
admittedly the keystone of modern iiernia repair, is given much later than that 
of more complicated procedures and mere modifications. Nevertheless the author’s 
discussion of the Bassini operation is excellent, and nowhere can one find a better 
and more succinct statement of the inherent difliculties of hernioplasty. The author’s 
recommended technique for inguinal hernia varies according to the type. Emphasis 
is placed on the repair of tlie transversalis fascia wherever feasible. 


Several excellent j)ictures of unusual varieties and odd contents of hernia sacs are 
found in the chapter on femoral hernia. The advantages of the inguinal approach 
for this type of hernia, on account of the better orientation and the greater accuracy 
in dealing with compromised intestines, arc emphasized. Among a total of 1,000 
cases of hernia coming under the observation of the author, femoral hernia was 
encountered in 17 male and -tit female patients. At the same time, inguinal hernia 
in female patients was still three times more frequent than the femoral type, while 
in men the ratio was as higli as 20:1. 


Special chapters are devoted to umbilical, median line, incisional, diaphragmatic, 
pelvic, sciatic, obturator, and intra-abdominal hernias with descriptions of operative 
procedures for these, sometimes rare, findings. 

In a concluding chapter on recurrent hernia several practical questions are touched 
upon. Wound infection after repair of an inguinal hernia is not necessarily followed 
ky recurrence. As a matter of fact, in the author ’s experience, they have been 
rather the e.xception. In infants, children, and young adults hernioplasty is unneces- 
sary Or harmful because the suture of a well-functioning internal oblique muscle leads 
to its degeneration. The technique for extensive direct hernia, as advocated by the 
author, is depicted in this chapter in one drawing. Simultaneous bilateral operations 
are considered more conducive to postoperative complications and to reduction of 
permanent results. The author jirefers spinal anesthesia and does not seem to belong 
to the advocates of the silk suture technique. 

The third section of the book is devoted to the so-called “compensable hernia,” 
an issue brought before courts and compensation boards innumerable times. Besides 
ucid exposition of the etiologic factors which enter into the making of hernia, a 
comprehensive survej’ is given of legal procedures and decisions handed down by 
courts from Alaska to the , Straits of Magellan. 

^ The book contains over 350 illustrations, the majority from the very attractive 
instructive sketches made by Alfred Feinberg. Literature references, not always 
j are inserted in the text. No separate bibliography is given in tabulation 

^^rm or as footnotes. The size of the book will limit the extent of its use, but it 
^ es contain practically everything about hernia. Perhaps condensation of historical 
other material, with rearrangement and more emphasis on the salient and the 
ment, may greatly enhance its handiness. 

G. E. Gruenfelt). 


Mayoi 2 by Clapesattle proved most enjoyable reading and should 
j medical men who have any interest in the history of the development 

generations of the Mayo 

the ’"■ith William W. Mayo, born in England in 1820, who emigrated to 

ggjjg States in 1845. For a short time he was a pharmacist in the old notorious 
Hospital in New York. By gradual stages during which he practiced all 

Hinnesot^p^”" Helen B. Clapesattle. Illustrated. The University of 

“ ^ress. Minneapolis. 1941 . 
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sorts of professions, including a fancy tailoring establishment in Lafayette, Indiana, 
he came to Minnesota in 18o4. During these years he supplemented his fragmentary 
medical knowledge by working under Dr. Deming and likewise attending the 
proprietary medical school of La Porte, Indiana. In Minnesota his activities included 
exploration of Lake Superior region, farming, veterinarian practice, justice of the 
peace and ferryman. By 1861 he had established a real medical practice in the 
region of Le Sueur which was interrupted by a serious outbreak of the Sioux In- 
dians. The senior Mayo finally moved to Rochester in 1864. William J. Mayo was 
born in 1861 and Cliarles Mayo in 1864. 


The elder Mayo evidently was a wide-awake, community-minded individual who 
did not shy from work of any kind and who continued to improve his medical knowl- 
edge throughout the years. He was the first man to practice ovariotomy in Minne- 
sota, establishing an increasing reputation as a skillful surgeon. His sons, William 
and Charles, were early initiated into the mysteries of medicine, received as good an 
education as ■was possible locally, and eventually graduated as physicians. They 
started by helping their father who, as rvell as the sons, made pilgidmages to various 
medical centers to improve their knowledge which almost always showed some advance 
over the current medical understanding throughout the country. The gradual in- 
crease of their practice and the requirements of the community encouraged the 
Sisters of St. Francis to start a modest hospital at Rochester from whicli the present 
world-famous Mayo Clinic developed. Prom this modest beginning a slow but 
progressive growth can be noted. The book shows convincingly how hard work, at- 
tention to detail, widespread acquaintanceship, the interest of the community and 
especiaUy of its newspapers, the constant enlargement of medical acquaintanceship 
and friendship, blossomed and came to fruition in the present organization winch 
likewise was not planned but developed by evolution. 

The rapid growth of the Majm Clinic was bound to produce jealousies, antagonism, 
and active hostility, particularly in the neighboring large cities. This resulted in 
many accusations of unfair practice, of unethical advertising, etc. All of these 
phases are discussed fi'eely and on the whole impartiaUy. After the death of the 
senior doctor, and after the two brothers, William and Charles, had reached full 
maturity, they gave a liberal endowment for the continuation of the Clinic to the 
University of Minnesota of wliich it is now a part. 

Reading of this volume will be of great interest to the older physicians because 
they will encounter so many friends and former teachers within its pages. In addi 
tion, it gives a most illuminating picture of the growth of American medicine 
throughout the country. The younger men will profit much by its perusal and ni 
see by what slow and painful stages modern medicine has been born. How great an 
appeal the book will have for the laity is hard for the reviewer to judge. 

The sole discordant notes appearing in this well-written volume, arise from the 
apparent hesitation shown in writing this volume. There can be no question u 
that aR three Mayos are well worthy of such a careful biography. It is to e 
regretted that none of them were willing to write an autobiographic report. ^ 
some readers who are not in sympathy ■with group practice and certain evils w ^ 
have developed therefrom, feel that the treatment accorded by the author to 
subjects is too lenient or favorable, this after all, is the common fault of biograp 


in general. 


R. T. Frank. 


Within the past ten years changes in concepts concerning and 
Specific tlierapy of communicable diseases have been extensi^e an in s 
bewildering, and therefore there is value in a booh which attempts o p 
what is both old and new and which also sorts the wheat from the c la 
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only does Clinical Immunology, Biothcrapy and Chemotherapyjs by Kolmer and 
Tuft cover the diseases caused by bacteria, viruses, and fungi, but it includes dis- 
cussion of those immunologic processes which arc strange and potentially harmful, 
namely the allergies. 

A little more than one-third of the subject matter is devoted to outlining funda- 
mentals concerning the agents of disease and their action, and the basic knowledge 
relating to immune reactions and the immune antibodies. In this first part, in 
concise fashion, an excellent presentation of this field is given, so that little that is 
pertinent to an understanding of infection and specific therapy is omitted. 

The second part takes up separately the specific diseases. All forms and aspects 
of therapy are presented. Prophylactic and curative measures are considered and in 
many cases a variety of measures arc discussed. The material in these chapters is 
well organized and in addition summaries of the most important points are given 
at the end of each chapter. 

In view of the effort which has been made to jdace within these pages the complete 
knowledge of biotherapy and chemotherapy as applied to specific diseases, this 
volume serves a valuable purpose for reference and consultation. 

Moyer Fleishee. 


The importance and constantly increasing use of blood transfusions should make 
this book, The Blood Bank and the Technique and Ther.apeutics of Transfusions, 
by Kilduffe and DeBakey, especially timely. 

Following a short discussion of the history of transfusion, the authors present 
an important chapter on the fundamental physiology upon which blood transfusions 
depend. The indications and recommendations for the use of this measure in hemor- 
rhage and shock and other conditions arc described. Following a short discussion 
of the military aspects of transfusion and the special types of transfusion, the text 
is largely devoted to the technique surrounding this method, in all its phases. Four 
O'apters are given to a discussion of the blood bank, the technique essential in its 
institution, the method of operation, and the physical and biochemical changes which 
may occur in stored blood. 

The subject of plasma transfusion follows the same method of presentation. Of 
more direct importance to the clinician .should be the final chapters of the book which 
escribe the methods and technique of transfusion under various circumstances. The 
na chapter discusses the most frequent complications of blood transfusions and 
s ^'^ses the potential dangers of this often life-saving procedure. 

e book is extensively illustrated and the rer'iew of the literature is tremendous, 
^ae chapter having 650 references. It would seem that such a book as this would 

f necessary working. manual for the blood transfusion department of all hospitals 
dud clinics. 

Philip F. Williams. 


A Primer 


on the Prevention of Deformity in Childhood^ has been prepared 


1 Richard Bevmrly Eaney in collaboration with Dr. Alfred Bives Shands, Jr. It 


fessor of Blothcrapy and Cliemotherap}'. By John A. IColmer, Pro- 

tant Profeconl.'^ University School of Medicine, etc., and Louis Tuft, Assis- 

dlustrated vv- w ^®dicine, Temple University School of Medicine, etc. 941 pages, 
“The Bl ^ Saunders Company, Philadelphia, 1941. 

A- Kilduffg*'^ and the Technique and Therapeutics of Transfusions. By Robert 

Assistant, laboratories, Atlantic City Hospital, etc., and Michael DeBakey, 

II®- 558 nacpo of Surgery, School of Medicine, Tulane University of Louisiana, 
"f- Louis, 1942'^*^“ illustrations and one color plate. The C. V. Mosby Company, 

Raney. Prevention of Deformity in Childhood. By Richard Beverly 

i'* pollahoratinn „‘^.,°’'’^bopaedic Surgery. Duke University School of Medicine, etc. 
institute of tn^ Alfred Rives Shands, Jr., Medical Director. Alfred I. du Pont 

5,’Jfh 88 figured Foundation, etc. Illustrated by Jack Wilson. 188 pages 

f^'niyra, Ohio. 1941 Society for Crippled Children in the U. S. of America. 
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is distributed by the National Society for Crippled Children at the nominal price of 
one dollar. 

Since the effectiveness of efforts in the prevention of deformities obviously de- 
pends upon their prompt application, this volume was written specifically for those 
who most likely will be the first to see the afflicted child, namely family physician, 
welfare worker, and health nurse. In accord with this aim the primer is written in 
plain, simple language avoiding, as far as possible, technical terms. It gives in 
detail the characteristics, causes, and methods of prevention and treatment of all 
the more common congenital and acquired conditions prone to result in permanent 
deformity. 

The obstetrician often is one of the first to see such anomalies, whether congenital 
or unfortunately acquired incident to birth. He cannot fail to appreciate such a 
ready reference book to inform him of the best procedures to be applied promptl)’. 
The value of this little book is greatly enhanced by 88 instructive text illustrations, 
37 of them taken from Shands’ well known handbook of Orthopaedic Surgery. (The 
C. V. Mosby Co., 1940.) 

Hugo Ehkenfest. 


The two fields in which radiation therapy has been proved to be effective and 
about w’hich much has been published are cancer and dermatology. The Roentgen 
Treatment of Infectionsio by Kelly and Dowell is a text intended to fill the 
gap which exists in a third great field in which x-ray therapy is effective. 

The introductory part of the text deals ndth x-ray physics and the fundamentals 
of radiation therapy. This is presented simply and directly and is supplemente y 
an adequate bibliography. After a review of the background and general consi era 
tions of roentgen therapy in infections, the authors undertake an exhaustive iscus 
sion of gas bacillus infection. They present their evidence to prove the efficacy o 
x-ray therapy in gas gangrene, a method of treatment which if used ear y^ no , 
they claim, cut the mortality rate to about 10 per cent. They conclude that, o y 
the exceptional patient dies of gas bacillus infection alone if treated wit i xn y^ 
according to directions.” In view of the considerable controversy vhich exis 
the present time in the literature dealing with this subject and the lack of con to 
clinical investigations, or proved laboratory experimentation, it would seem u 
authors have adopted an extreme point of view, wMch, at the present time, s 
open to question. No harm whatsoever can be produced by x-ray tierapy 
gangrene, provided it is used under experienced supervision, and it is utmost 

the present world conflict, the opportunities for its use will be utilize o _ 

with a view to establishing to the satisfaction of all, the outy 

modality. Radiologists will question the wisdom of the suggestion la 
low voltage x-ray apparatus is used and small dosages of x-raj app le , 
the average physician can undertake this type of therapy. A super 
of x-ray principles does not qualify one for superficial x-ray therapj . 

Because of the authors' unusual interest in the treatment of gas js 

tonitis, and pneumonia with x-ray, a disproportionately large par o ^ 

devoted to these subjects, more than 80 per cent, with Jramatie and 

tendency to direct emphasis away from the more common, albeit e 
fatal, inflammatory conditions for which radiation therapy can ® gu^ 

the obstetrician and gynecologistj the chapters dealing wit paro i j 
acute abdominal conditions will be of particular interest an va ue ^ 

I'RoentEren Treatment of behoof o’f^MeSldnl^etc.. 

the Department of Radiology. Creighton Hadmlogj', Creighton Un' 

collaboration of D. Arnold Uqwell, .^sistant Professor^^^^^^^^^^^^ charts, 

versitv School of Medicine, etc. 432 pages with 122 iimscrauo 
Year Book Publishers. Inc.. Chicago, 19*2. 
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The authors have permitted their enthusiasm and keen interest in the subject of 
gas gangrene and its treatment by x-ray to overemphasize some of tlie material in 
the text resulting in too great detail and, at times, repetition. Tor the average 
physician and surgeon, the material could have been handled more effectively' and 
directly' in a smaller, brief monograph. 

TI. R. Senturia. 


In The Microbe’s Challenge, ir Dr. Eberson has described for the always in- 
terested lay public the life history' and biologic characteristics of a number of our 
most potent enemies. This is a fine story of the development of preventive medicine 
and portrays fundsunental advances and principles of microbiology. The outstanding 
discoveries of Pasteur, Koch, Jenncr, and other great men in preventive medicine are 
described so clearly' and interestingly that the text should bo of just as much interest 
to the medical profession as to the laity', for whom the book is intended. This 
succinct presentation of the major epidemic diseases and the manner in which 
present-day medicine is fighting such conditions, reflexly' should lead to widespread 
Support of present methods in research to eliminate challenges to national and inter- 
national public health. The book is commended as accurate and informative reading 
for the lay public. 

Philip P. Williams. 


Pr. Kahn presents the second edition of his treatise entitled, Our Sex Life.is 
While the book is devoted to the problems of sexual relationships, the author has 
included problems of fertility' and infertility'. Proceeding to the neuropsychic aspects 
of sex life, he discusses those situations whicli are often functional or neurologic in 
origin. He then presents the diseases of sex life, their complications, and social 
aspects. There is a section on the nature of prostitution in which the social and legal 
phases are discussed. 


The author returns to sex education in discussing the juvenile sex life and explains 
the duties of both parents and individual and communal sex education programs. 
The problems which occur with unmarried people are handled without moralizing. 
The author offers a sane discussion on the difficult problem of extramarital sexual 
intercourse. This volume concludes with a well-thought-out chapter on solutions of 
the sex problem. There are a few medical mis-statements in this book regarding 
6 life-cycle of spermatozoa, the fertile period, and the treatment of nausea and 

vomiting. 


There are few problems concerning sex life which one cannot find in this book and 
or counsellors on such a topic the comprehensive treatment of the subject may' be 
of value. 


Philip F. Williams. 


oratories^^Pq?!^^’® ^tmUenge. By Frederick Eberson. Ph.D., Director of 

Hospital, Washington, D. C. 354 pages. The Jaques Cattell 

«Our « ^ 

vevised tJuide and Counsellor for Everyone. By Pntz Kahn. Second, 

ition. 459 pages. Illustrated. Alfred A. Knopf, New Tork, 1942. 



Society Transactions 


CHICAGO GYNECOLOGICAL SOCIETY . 

MEETING OF NOVEMBER 21, 1941 
The following papers were read: 

Wound Disruption and Its Management. Herbert E, Schmitz and Dr. James 
H. Beaton^ Grand Eapids, Michigan (by invitation). (For original article, see page 
806.) 

The Use of Ergonovine in the Placental Stage of Labor. Dr. M. Edward Davis 
and Dr. Melbourne W. Boynton (by invitation). (For original article, see page 
775.) 


MEETING OF DECEMBER 19, 1941 
The following symposium on H 5 'sterectomy was presented: 
Vaginal Hysterectomy. Dr. Harry Boysen (bj' invitation) 
Subtotal Hysterectomy. Dr. Lester E. Frankenthal, Jr. 
Total Hysterectomy. Dr. Eugene A. Edwards. 

Summary. Dr. George H. Gardner. 


OBSTETRICAL SOCIETY OF PHILADELPHIA 
MEETING OF NOVEMBER 6, 1941 
The following papers were presented: 

Spontaneous, Painless Parturition in a Case of Pregnancy Complicated by 
Transverse Myelitis. Bj^ Dr. J. Stanley Cohen (by invitation). (For origina 
article, see page 873.) 

The Management of Dead Abdominal Pregnancy. By Dr. J. P. Quindlen and 
Dr. E. C. McElroj’’ (by invitation). 

Evaluation of the Metranoikter in Dysmenorrhea. By Dr. S. Leon Israel. 
Cotton Suture in Gynecology. Bj' Dr. Saul P. Savitz. 
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Department of Reviews and Abstracts 

Conducted by Hugo Eiirenfest, M.D. 


Selected Abstracts 


Labor 

Nakadima, T.; Statistical Study of Elderly Primiparas, Jap. J. Obst. & G 3 ’nec. 
24: 33, 1941. 

The author analj-zed the records of 109 primiparas over thirtj' years of age. In 
this group he noted the difference between late marriage and lapse of a number of 
3’ears after marriage before pregnancy took place. Toxemias, long duration of labor, 
premature rupture of the. membranes,, weak uterine pains and perineal lacerations 
''ere more common than usually. Because of these facts, the author favors cesarean 
section in cases of breech presentation in an elderly primipara. 

J. P. Greenhilu. 


Hemmingway, Euth V., and Chung-Teh, Chou: Eeport of 729 Obstetrical Cases in 

Chungking, Chinese 1^1. J. 59; 90, 1941. 

Pelvic measurements on women from 16 provinces of China, 710 measurements in 
ell, tend to confirm the observation that the average for China is lower than that 
for some other countries. 

The average blood pressure for the group was sj'stolic 120 and diastolic 80. 

^ table of the first menstrual periods of 434 women shows that on an average 
it first appears at the age of 15.2 years (Chinese count). 

•4. study of the complications encountered in this group shows 1 per cent for 
6c ampsia and 1 per cent for placenta previa. Bupture of the uterus occurred in 
0-2 per cent, and abruptio placentae in 0.4 per cent. 

Of 729 deliveries, 82 per cent were spontaneous, 8.6 per cent were forceps de- 
1 cries, and 2.4 per cent were podalic extractions. Three per cent had cesarean sec- 
tiOM. Craniotomy was required in 1 per cent and version in 3 per cent. 

mss^surements, made on a small number, suggest that heads of Chinese 
of differ in measurement from those reported in the United States, in spite 

e difference in the measurements of their mothers’ pelves. 

C. O. jMaland. 


Cantone, Carlo; Premature Delivery in the Department of Obstetrics and Gyne- 
''°^ogy of Dr. Vercelli, Folia demograph-gjuec. 37: 117, 1940. 

The author reviews the literature and considers the many angles of the problem 
premature labor. He stresses certain ' differences in the statistics obtained bj 
a ^ those offered by other writers. He confirms the importance of regional 
clas factors in premature labor. He finally suggests that the working 

especially the farm women, should desist from their arduous duties during 
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the latter part of pregnancy in order that the incidence of premature labors and 
the rate of consequent prenatal deaths be lowered. ■ . ■ 


Mario A. Gastallo. 


Kirchner, W.: Twilight Sleep With Dilaudid and Pernocton, Zentralbl. f. Gynak. 

64;- 1424, 1940. 

The author administers 0.002 Gm. of dilaudid intramuscularly when the patient is 
definitely in labor. At least three liours later 4.5 c.e. of pernocton is slowly ad- 
ministered intravenously. If it is apparent, however, that delivery will be complete 
within an hour or less, the pernocton is not given. Although some of the infants 
have an asphyxiated appearance at birth, in the author ’s series they all cried strongly 
and none were lost. Amnesia and analgesia for the labor are higlily satisfactory. 

E. J. IVEissjrAN. 


Kobertson, Kenneth M.: Intravenous Anesthesia in Obstetrics, Brit. M. J. 1: 

815, 1941, 

The author recommends intravenous barbiturate anesthesia in obstetrics, in- 
creasing therebj’ the patient’s comfort, eliminating the unpleasantness and iacoa- 
venience of open ether or chloroform, and relieving the assistants to perform duties 
other than anesthesia. Intravenous evipan was used during the second stage of 
labor in over fiftj’ eases including low forceps delivery, breed) extraction, and man- 
ual rotation with forceps extractions of persistent occipitoposterior positions. One 
gi'am of evipan in a 10 per cent solution was used in each ease, giving a very com- 
plete anestliesia, particularly with earlier premedication as chloral and broximide or 
morphine. One or two patients with no premedication showed some movements of 
the legs during delivery. The third stage in each case was uneventful. There were 
no complications in the progress of mother or child. The patient usually recovered 
consciousness shortly after delivery'. 

Smaller dosages were used in 7 eases of spontaneous deliveries with cephalic 
presentation. One of these infants had some delay in respiration. 

Evipan was also used with success in perineorraphies. 

Fred L. Adair and Wm. Rosenbaum. 


Fuchs, H,: A New Obstetrical Phenomenon: Wry Neck, Zentralbl. f. Gymak. 65. 
619, 1941. 


The author reviews the literature on 180" rotation of the head during labor. The 
condition may be diagnosed by finding on vaginal examination the anterior fontane 
to be on the same side as the infant’s back as felt by abdominal palpation, Radio 
graphs confirm the finding. The author supports his case with a photograph, show 
ing the infant tolerating 180° rotation with no apparent discomfort- This con 
dition is seemingly innocuous for the life of the infant and may be caused by eit ler 
rotation of tile body on the head during labor contractions or by active rotation o 


the bead on the body'. 


B, J. Weissman. 


Perez, M. L., and Rosenwasser, J.: Neurovegetative System and Uterine Uy 
namics in. Labor, Bol. Soc. chilena de obst. y' ginec. 5: 95, 1940. 


The authors present, with detailed protocols of 60 cases, their 
the relation of type of uterine contractions to the status of the patien s g * 
nervous system. Physiologic uterine contractions are in direct relation b 
sympathetic excitability*. Uterine hypodynamia is found in cases having g 
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sympathetic Uypotonus. In vagotonic individuals the contractions are of a spasmodic 
irregular nature. The authors feel that prior determination of an abnormal neuro- 
vegetative status permits a rational therapy at term to bring it into a balance favor- 
able for good uterine contractions. 




Schultze, G. K. F.: The Functional Independence of Each Half of the Uterus, 
Zentralbl. f. Gyniik. 65: 2, 1941. 

The author presents the evidence of serial radiography of the uterine c.avity as 
outlined by contrast medium to show that each lateral half of the uterus con rae s 
independently of the other. This might have been expected from the duplex em- 
bryologic development of the uterus. Its clinical significance is yet to be esta isie , 
but Schultze feels that it attains importance in a possible explanation of some cases 
of abortion in which the effect of unilateral uterine contraction may be dis- 
lodgment of the • implanted ovum. He would like to add this independent con 
tractility as a possible cause of dystocia and thinks it should be considered in pro 
longed ineffective labor pains where other can.^cs of dystocia cannot be found. 

R. J. Weissman. 

LUttge, W.: Pull Baths at Term, Zentralbl. f. Gynak.. 65: S44, 1941. 

The author reviews the opinions to be found in the literature on the dange .s 
a full tub bath at term, especially with regard to the danger of ascending intecnon 
after rupture of membranes, to all of which lie takes exception. Liittge avors 
full bath with green soap and a chlorine antiseptic added to the water. ^ 

0 to 10 liters of water arc consumed in a sponge or shower bath, the tub bat i a ‘ 
a great dilution of bacteria with 200 to .300 liters of water. A decrease in puerpe « 
morbidity was ascertained in patients having a forceps delivery after fu a b _ 
the author considers the bath the best predelivery antiseptic. Tliis cone usion is 
based on results with 12,000 patients with intact membranes and 3,000 wi i 

ruptured membranes. The psychic influence of the bath is favorable. le a 
often stimulates or initiates labor pains. Premature rupture of membranes may e 
diagnosed by prompt onset of labor with the bath, quinine, and hot applications, 
and the diagnosis of postmaturity may be excluded if labor starts. Primipa 
labor is shortened to ten hours in many cases and to six hours for multiparas. 

E. J. IVeissman. 

Doneddu, F. P.; The Determinative Cause of Labor, Ginecologia 16 (Series 2) : 

483, 1940. ■ 

The author reviews the multiple theories regarding the determinatiie c 
labor. He covers theories and hypotheses advanced from the Hippocratic epoc i 
the era of endocrinology. He. adds nothing original and is in agreement wi i preva 
ing views on endocrine factors. 

The material is well arranged. It is presented in a concise and chronologic man- 
The article may be of particular value to those who seek continenta sou 
for historical data upon this subject. 

Clair E. Folsome. 

O’Sullivan, J. v.: Severe Uterine Inertia Treated by Cutting the Cervix, Bnt. 

J. 2: 852, 1939. 

A method of expediting cases of severe uterine inertia is described. This consists 
cutting the. cervix at 3 and 9 o 'clock of the clock dial, the incisions extending m- 
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ward not more than half an inch from tlie edge of the cervix. Tlie author advises that 
the procedure be preceded and followed by a hot antiseptic douche. After being 
cut, the cervix is "pushed gently up over the front of the head." 

Fourteen cases are discussed, witlt good results in all eases with the exception of 
one in which the mother developed septicemia and peritonitis and died twelve days 
after delivery. 

F. L, Adair and E. Cheyddedr. 

Louros, N., and Kyriakis, L.: Artificial Initiation of Labor — Use of Stilbestrol 

and Progynon, Zentralbl. f, Gynak. 64; 957, 1940, 

Although in a series of 2,000 cases, weak labor pains as a rule were successfully 
treated by the use of quinine, heat, and thymophysin, some were found to be ab- 
solutely' unaffected. It is the opinion of the authors that the initiating mechanism 
of labor for the most part consists of a sudden flooding of the organism with follicu- 
lar hormone, sensitizing the myometrium to the influence of posterior pituitary hor- 
mone. 

Using Cyren (the dipropionic acid ester of dioxy'diethylstilbene) Louros and 
Kyriakis gave 2.5 mg. (equivalent to 5 mg. estradiol) intramuscularly in hourly 
doses to a total of 10 to 12 mg. in 38 cases in an effort to initiate labor. There was 
no result in 32 cases, but light uterine contractions in 6 cases. Combining the same 
dosage of cyren with 200,000 I.U. of progynon, only a few cases showed uterine 
contractions. In 32 patients who had reached or passed term, the authors followed 
the above treatment with quinine and thymophysin. Labor began in an astonishingly 
short time, and 24 primiparas reached the second stage in an average of twelve 
hours, 8 multiparas in seven and one-half hours, and 9 elderly' primiparas in 
fourteen and one-half hours. No untoward effect was noted on mother or child, 
and there was no inhibition of lactation. 

E. J. Weissman. 


Effkemann, G.: Oxytocic Effect of Pollicle Hormone, Zentralbl. f. Gynak. 65. 

338, 1941. 

The author administered 10 mg. of estradiol by' vein to a group of 27 patients 
at term. Labor began in all patients w'ithin eighteen hours, proceeding to e 
livery. The mechanism of the estradiol effect is discussed, and Effkemaun con 
eludes that when administered by' vein the hormone exerts not a sensitizing, bu 
an acute and direct effect on the my'ometrium. 

E. J. Weissman. 


Friedrich, H.: Clinical Study of Follicle Hormone Initiation of Labor, Zentralbl. 

f. Gynilk. 65: 613, 1941. 

Excluding cases of primary or secondary atony of the uterus, the A 

istered to a group of women radiographically proved to be past term 
large doses of progynon in combination with a small dose of castor oi . i x j. 
not induced, quinine-thy'mophy'sin induction was attempted some hours 
similar group having the above medication without follicle hormone wen in ^ 
on an average three hours sooner. Results in the case of prematme rup u 
branes in otherwise normal patients without labor were more promising, 
istration of foUicle hormone appeared to bring on active labor in a , jj,. 

in an average of 3.7 hours. Contrary to expectation there was no n 
hibiting effect on subsequent lactation. ^ Weissman. 
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GI.SS, The OccuneBce. SlBBlflcBce ahd Tre— " 

ture of the Membranes. Ztschr. f. Goburtsh. u. Gynak. 121. 1G3, 

One thousand consecutive obstetric cases .-ore used to f f 
rupture of the membranes. By arbitrary definition, premature 

brLes includes all cases in which rupture occurred before the rupture 

dilated. On this basis, 31 per cent of labors were 

of the membranes, with primiparas showing a little more . p,e dem- 

less than the average incidence. No very significant relationship 

castrated between this condition and pelvic contraction, 

presentation or size of the child. ^Inltiple pregnancy showed 

When premature rupture occurred, labor was shortened but no 

mother or child was demonstrable. No therapy is, then, indicated. 

J. L. McKelvey. 

Metz, Alfons: The Effect of- Premature Rupture of the Membranes on Duration 
of Labor, Ztschr. f. Geburtsh. u. Gyniik. 121; 199, 1910. 

The same thousand cases described by Gross were analyzed further. P 

ture of the membranes occurred (spontaneously, presuma ^ ^ nf'nine 

latent period averaged eleven to twelve hours with an average rs s 
hours for the primipara and five hours for the multipara. irs ® ^ ® BPPmed 
shorter than average. No effect on the second stage was demonstra e 
that the longer the latent period, the shorter the first stage and v ice v er..a. 

J. L. McKelvey. 

Short, C. R.; Induction of^Labor by High Puncture of the Membranes, Bristol 
Med.-Chir. J, 57: 121, 1940. 

The author induced labor by high puncture of membranes and • 

to 20 ounces of fluid in 87 cases, 47 of wliich were primiparas. oxerai , . ’ 

dystocia, toxemia with twins, hemorrhage, postmaturity, pye itis, mi ra ^ ’ 

insanity, and epilepsy were the indications in this group. Labor was m ^ 
the thirty-sixth week of pregnancy onwards. Due to maternal appreiension 
eral anesthetic was given for the procedure in 14 cases. Ordinari y lyosci 

morphine are given one hour beforehand. The vagina and cervix are c ea ’ . . 

^ . . 1 .. with one finger and the special 


e are given one Uour Detorenana. xov b „ stippial 

irithout grasping the cervix, it is gently dilated with one finger an ^oint 

• cannula-catheter is passed up between tlie membranes and the uterus 
above the fetal head where puncture is made. In general, labor egan in 
four hours. The average duration of labor was fifteen hours for prim^ nntPor 
right for multiparas, shorter than in the average normal case at term. e 
explains 6 stillbirths in this series as being due to factors other t lan in uc , 
as the use of forceps, quinine and pitocin and other unusual measures, 
rected morbidity as measured by pyrexia was 2.3 per cent, altlioug i e em 
® the two cases involved did not rise above 100.4“ F. Shorter labor and salv g 
of more mothers and infants are the author’s justifications for a vvi er use 
puncture of the fetal membranes. ^ ^ Weissman. 

Gairdner, Alan, Hadley, Margaret, and Jackson, L. N.; A Hundred Cases of 
Breech Presentation, Lancet 1: 273, 1941. 

Of 100 consecutive chses of breech prekntation in hospital and 
ice, 11 rvere treated successfully by version and delivered as vertices; 2 v^eve 
ivered by cesarean section, and-fiS by the vagina. There was no maternal mor a y 
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but the total of stillbirths and neonatal deaths was 19, only one (a monster) being 
among the infants delivered by cesarean section. Twenty-seven of 53 breech de- 
liveries in the hospital series were by cesarean section while none of the 36 breech 
deliveries in the private practice series was by section. Ten of the infant deaths 
were in the first series and - 9 in the second. 

The authors state that if version fails, cesarean section is the treatment of choice, 
especially in primiparas or where some degree of pelvic contraction is diagnosed. 
Breech vaginal delivery is less risky to the child in multiparas than in primiparas, 

Carl P. Huber. 


Brunner, C.: Attempt to Hasten the Placental Stage and Diminish the Loss of 

Blood, Monatschr. f. Geburtsh. u. Gynak. Ill: 249, 1940. 

The author modified the method of Mojon and Gabaston for hastening separa- 
tion of the placenta. Immediately after ligating the umbilical cord, the injection 
into the umbilical vein was started if there was evidence of “uniform adherence 
of the placenta.” At first the fluid injected consisted of a sodium chloride solu- 
tion with calcium, adrenalin, anterior pituitary, and gynergen. Because this did 
not produce the desired results, the solution was changed to a concentrated sodium 
chloride solution (20 to 30 per cent) with glucose (30 to 40 per cent) similar to the 
solution used for obliterating varicose veins. In a series of 500 cases, the results 
obtained by this procedure are encouraging. Thus, in tire group where this method 
was used, the incidence of atony of the uterus was 3.8 per cent, whereas in the con- 
trol group it was 11.8 per cent. Likewise, in the injection group, the uterus had to 
be explored for placental remains in 0.8 per cent, whereas in the control group this 
was necessary in 3 per cent of the cases. Manual removal of the placenta was re- 
sorted to with equal frequency in both groups. 

J. P. Greenhill. 


Farqubar, Murray: Causes of Post-Partum Haemorrhage, Brit. M. J. 2: 1180, 
1939. 

Uterine massage following delivery is probably unnecessary although it is the 
“general rule” in England. 

If a patient lies for a long time on her side before the placenta comes away the 

uterus tends to fall up into the abdomen and a disturbance of the neuromuscu 

mechanism is produced which causes bleeding. 

If several attempts at placental expression result only in the e.xpression of larg 

clots, manual removal should be done while the patient's condition is still goo 

Some cases of profuse hemorrhage following the third stage may be due 

presence of unusually large arterial trunks close to the placental site. 

The author prefers never to pack a uterus but to use bimanual compre^s’o 

lowed by a hot douche. ^ 

, P. L. Adair and E. CHEynLEOR. 


Post-partum Ice-Bag Prophylaxis, Zentralbl. £■ 


Hoff, F., and Spannagel, T.: 

Gyniik. 64: 945, 1940. 

The authors’ method of hastening the third stage of labor and dimim- 
usual blood loss is to place a heavy (1,200 Gm.) ice bag ® com- 

mediately after the delivery of the child. Two series of 2,000 cas 
prising material from the Heidelberg Clinic, were compared m 
of blood lost post partum, one group receiving the so-called ice- ag p p 
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The crude figures show a hemorrhage of over 1,000 Gm. in 0.55 per cent of ice- 
bag cases as against 2.6 per cent in cases without this prophylaxis. Similar dif- 
ferences appeared in other groups in which bleeding was less. IMien the two series 
were broken down into groups with and without lacerations, spontaneous and op- 
erative deliveries, a like result appeared in favor of the use of the ice bag. The 
duration of the third stage in 0.25 per cent of ice-bag cases was over one hundred 
and twenty minutes as against 0.65 per cent without ice bags. 

Comparing various procedures carried out in the immediate post-partum period, 
the most common was the Credd expression of the placenta with and without narcosis 
in 12 eases followed by application of ice bags and 45 in which these were not used. 
Puerperal complications were found in 373 of the untreated cases and 254 in which 
cold was/'fipplied. 

/ E. J. IVeissmax’. 

Hottstrom, K. A.; A Series of More Than 1,000 Forceps Deliveries, kionatschr. f. 

Geburtsh. u. Gjmak. 112: 12, 1941. 

The author reports a series of 1,047 forceps deliveries performed during the last 
thirty years at the Tammesfors Clinic. This is an incidence of 4.6 per cent for 
forceps deliveries. There were 502 outlet forceps, 329 midforceps, and 219 high 
forceps operations. The corrected fetal mortality in these groups was 2.1, 4.1, 
and 8.5 per cent, respectively. The author emphasizes that experience has shown the 
importance of replacing high forceps operations by cesarean section, particularly in 
cases where there is cephalopelvie disproportion. He is opposed, however, to the 
widespread use of cesarean section without thorough examinations. 

J. P. Greenhill. 

Dietrich, H. A.: Forceps on Aftercoming Head, Zentralbl. f. Gynak. 65: 526, 

1941. 

The author reviewed 17,070 deliveries from 1927 to 1937. The incidence of pri- 
mary breech presentation was 4.7 per cent. An additional 111 cases were converted 
to breech for extraction. Twenty cases were sectioned and 906 ivere delivered with 
the aftercoming head, of which 40 per cent delivered spontaneously, leaving 556 
who required manual or forceps assistance. Of 325 infants delivered with manual 
assistance, 18 per cent were either stillborn or died in their first ten days. Of 231 
having forceps applied to the head, 9 per cent were stillborn or died in the first ten 
days. Dietrich emphasizes the increased safety for the child with the application 
of the forceps and discusses in detail the application in various positions of the 
head. 

E. J. Weissmax*. 

Dock, A.: Separation of Symphysis in Spontaneous Delivery, Zentralbl. f. Gynak. 

65: 494, 1941. 

Dock reviews the statistics on symphysial separation and notes in the study of 
latest world literature an increase in the percentage of separations in spontaneous 
delivery from 17 to 65 per cent. This is a relative increase and is due in large part 
to the decrease in high forceps operations as well as a general decrease in the pro- 
portion of operative deliveries from below as result of the improvement in radi- 
ographic diagnosis and cesarean section. Radiography is important in tliis condition 
®ore to differentiate between loosening and rupture of the joint than merely to make 
O' diagnosis of symphysial traumatization since the symptoms of rupture are charac- 
teristic, but there are cases in wliieh roentgenologically there is definite separation 
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without clinical symptoms. Two cases of separation in primiparas are cited by 
Bock. In one case symptoms appeared immediately after delivery, and in the other 
after twenty-four hours. Both were cured by application of a broad pelvic swathe. 
The author has no explanation for these accidents. The first patient was of a 
graeile type, but her baby weighed only 3,500 Gm.; the second had a 4,250 Gm. 
infant but her pelvis was entirely adequate. The author feels all such cases should 
be reported, if only for their medicolegal significance. The physician involved in 
litigation, when this accident has occurred in association with forceps delivery, is 
justified in asserting that symphysial separation can ' and does occur with spon- 
taneous birth. 

E. J. Weissman. 

Hautsch, L.: Symptomless Course of Uterine Rupture Due to Incarceration of 
Placenta in Cesarean Scar, Zentralbl. f. Gjnaak. 64: 1818, 1940. 

A 29-year-old gravida v had a cesarean section delivery of her fourth child 3 
years previously. A week before ho.spitalization she experienced severe abdominal 
pains while doing her housework. Her physician noticed nothing abnormal on ex- 
amination, except a yellowish vaginal discharge, and as the pain subsided the pa- 
tient continued her work. Two days before hospitalization severe pain again recurred 
and continued. After a prolonged labor, a dead infant was delivered, and the pa- 
tient seemed in good condition except for slight motor restlessness and heavy' 
breathing. The placenta, however, was not forthcoming, and fifteen minutes later 
the patient went into collapse and died within half an hour. At autopsy almost 2 
liters of free blood were found in the abdomen. A large clot filled the left iliac 
fossa. The genital tract was removed in toto and at the site of the old uterine 
sear, where the wall had thinned to almost 1 mm., there was a perforation several 
centimeters in diameter, through which protruded placental tissue. Tiie placenta 
had been implanted over the site of the scar. The author concludes that the rupture 
took place two days before admission, when the patient for the second time had ex- 
perienced pain and dizziness. The placenta had apparently successfully plugged the 
tear until actual labor set in. 

E. J. Weissman. 

Gauss, C. J.; A New Craniotomy Instrument: The Wtirzhurg Basiothryptor, 
Zentralbl. f. Gynak. 65: 624, 1941. 

The author describes in detail a new basiotribe whose essential new feature seems 
to be in the fenestrated outer blades which are open like those of a Piper forceps. 
The distal curve, however, is almost flattened, giving the advantages of a larger 
grasp on the fetal head without the possibility of engaging tissues on the infant s 
lower neck and shoulders. 

E. J. Weissjian. 


Dr. Joseph Bolivar DeLee died at his home in Chicago,. April 2, 

An extended obituary will appear in the June issue of tne Joubn.- • 
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Joseph Bolivar DeLee 
1869—1942 



American Journal of 
Obstetrics and Gynecology 

VoL. 43 Juke, 1942 No. 6 


In Memoriam 

Joseph Bolivar DeLee 

Joseph Bolivar DeLce, long a member of the Advisoiy Editorial 
Board of the Jourkal, born on October 28, 1869, died on April 2, 1942. 
Paternal preference Avas for the work of a rabbi but maternal instinct 
guided the son of jlforris and Dora DeLce into and tlirough the profes- 
sional life of a physician. His graduation in 1891 from the Chicago 
Medical College, later absoi'bed by the Noi'tlnvestern University, was 
followed by an interneship at the Cook County Hospital. Following 
this, two years were spent in Europe. His specialization and writings 
indicate that he Avas largely influenced in the selection and continuation 
of his activities by Professor Jaggard, and by Professor Ernst Bumm. 
The premature death of the former gave great impetus to the career 
of Dr. DeLee who, at an early age, .succeeded his foianer professor at 
NorthAvestern University Medical School. 

The constructive Avork of his life took concrete form in the establish- 
ment of the MaxAvell Street Dispensary in 1894. Five years later he, 
'Adth others, established a maternity hospital of 14 beds on Chicago’s 
West Side. These facilities soon Ijecame outgroAvn and a ncAv dis- 
pensary AA’^as built and later a Maternity Hospital of over 100 beds Avas 
completed during World War I. On the occasion of the completion in 
1931 of the present Chicago Lying-in Hospital on the campus of the 
University of Chicago, the older hospital Avas dedicated to the service 
and medical education of Negroes under the name of the Provident 
Hospital. The policy of the University of Chicago Medical School was 
that of having a Department of Obstetrics and Gjmecologj^ Avith full- 
time salaried teachers. As volunteer professor he AAms in charge of 
the Obstetric Service in the hospital until retired as Emeritus Professor 
at the usual age. 

The Chicago Maternity Center Avas carefully fostered by him as a 
continuation of the old MaxAvell Street Dispensary. The success of 
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these institutions has in the past been due to the efforts of this leader 
and to the staff which worked with him and latterly succeeded him. 
Joseph B. DeLee was an individualist with high professional and per- 
sonal ideals and endowed with humanitarian instincts. He threw him- 
self wholeheartedly into the development of his native ability and to 
the skilled application of his professional attainments toward the ac- 
complishment of his ideals. He was hostile to mediocrity and strove 
for the attainment of perfection. 

He filled a position of magnitude in the field of obstetrics which he 
helped to elevate in its standards; in the field of education, especially 
visual, where he pioneered in the development of moving pictures, and 
in the community life, where he blazed trails in bringing the best of ob- 
stetric care into homes lacking minimal essentials of living. 

His influence was spread widely by the doctors, nurses, and non- 
professional personnel of the staffs who were under his tutelage. Many 
students have left his classroom to apply his teachings throughout the 
States of the Union. He was a star of the first magnitude in the ob- 
stetric heavens and only death has dimmed the brilliancy which will 
continue to illumine the atmosphere of his profession. 

An In klemoriam of this leader would be incomplete without mention of 
the close family ties which assisted him in his early, mature, and later 
life. This is best illustrated by the formation of the Mothers’ Aid group 
by his sister, Ida DeLee Neuman, Avho organized the group bearing this 
name. Since 1904 the Mothers’ Aiders have carried on expanding a 
program of varied activities to support and disseminate the ideas and 
works of their idol. A feeling of loss pervades his surroundings, but 
with it there lives a memory of his great service to his profession and 
mankind which will continue through many decades. This man dies but 
his influence marches on through decades bj’- his personal contacts, writ- 
ings, and visual education. 


Fred L. Adair. 



Original Communications 


FURTHER STUDIES ON ERYTHROBLASTOSIS NEONATORUM 
OF OBSTETRIC SK^NIFICANCE*' 

Carl T. Javkrt, M.D., Nkw York, N. Y. 

(From ihc Deparimaii of Ohstctries anti Gynccolotjy, Cornell University Medical 
Colleyc, and the Woman's Clinic of the Neiv York Hospital) 

n* RYTHROBLASTOSIS neonatorum runs much of its course in utero 
^ and produces ccrlain manifestations wliich are of significance to 
the obstetrician. It is tiie ])urpose of this communication to emphasize 
certain obstetric features revealed by a study of 55 eases, as well as to 
inaugurate a second pei’iod of study to cover five years. The role played 
by this disease in infantile mortality was .stressed in a preliminary re- 
port made in the American Journal of Obstetrics and Gynecology in 
1937. PolloM’ing the completion of a five-year period of study, an ob- 
stetric pathologic analysis of 47 cases was published in Surgery, 
Gynecology and Ohsictrics (January, 1942). 

Several objectives have been held and of tliese, early diagnosis of the 
disease, ante partum if ]iossible, or at the time of delivery from a study 
of cord blood, has received particular attention. The responsibility 
has been placed upon the obstetrician and the pediatrician in consulta- 
tion in order to provide prompt treatment. No longer should one wait 
for the jaundice to deepen, or the pallor to increase, before providing 
transfusions of compatible blood. It is hoped that early diagnosis and 
treatment Mull reduce the high mortality rate and minimize the damage 
to the liver, brain, and other organs. 

Attention has also been directed toMmrd ascertaining the etiology and 
pathogenesis of the disease. In this regard, important studies of the 
Rh factor have been carried out by Levine. Finally, a lesion of the 
placenta, an intraplacental hematoma, containing normoblasts and 
erythroblasts, most likely of fetal origin, has been observed in a few 
cases of erythroblastosis. Such a condition could provide for the trans- 
imssion of the Rh factor of Landsteiner and Weiner contained in the red 
cells of the infant, or some other agglutinogen as yet unlmoMm, from 
the fetal circulation to that of the mother. Iso-immunization of the 
mother is produced, with the formation of anti-Rh agglutinins, as shoivn 

•Read at a meeting of the New York Obstetrical Society, Feb. 10, 1942. 

Note: The Editors accept no responsibility for the views and statements of 
uthors as published in their ‘ ‘ Original Communications. ' ’ 
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by Levine, Vogel, Katzin and Burnham. These antibodies are then sup- 
posed to pass through the placental barrier to the infant ivhere red cell 
hemolj^sis is produced. .The rather generalized deposition of hemo- 
siderin pigment in the liver, spleen, kidney, and basal nuclei of the brain 
is evidence of such destruction. Actual damage is also sustained by 
these organs. Hematopoietic foci persist beyond the normal range, and 
are generally regarded as a continuation of the embryonal type of blood 
formation. In general, the degree of involvement is most marked in the 
hydropic infants, and is present to a less extent in the icterus, anemia, 
and hemorrhagic diathesis forms of the disease. The bone marrow is 
hyperplastic, and contains numerous immature normoblasts and erythro- 
blasts which are also to be found in the hemopoietic foci as well as in the 
circulating blood. 

The obstetrician is in a strategic position to influence the destiny of 
these infants as well as the mothers and fathers. This is of great im- 
portance not only from the standpoint of the erythroblastosis, but also 
with regard to the mother, should she require a transfusion, as is illus- 
trated by Case 3. Furthermore, he will be called upon to advise the 
parents with regard to future pregnancies. 


CLASSIFICATION 

The most prominent clinical feature is selected when erythroblastosis 
is classified as to type, i.e., hydrops, icterus, or anemia. At times this 
maj’’ prove difficult when two or more occur in the same infant. Ee- 
cently, the author has shown the need for further differentiation of 
erythroblastosis and has called attention to the hemorrhagic diathesis 
type of the disease, and an unclassified group. A complete classification 
of 55 pavilion and private cases* delivered in the Woman’s Clinic is 
shown in Table I. Proper identification has more than academic value, 
since prognosis varies with each type of the disease. 

The term, “hemorrhagic diathesis,” refers to a small group of in- 
fants having bleeding from the cord, melena, or bloody vomitus, and skin 


Table I, Classification op Erythroblastosis Neonatorum 



NO. of cases 1 

fetal MORTALITY 

Hydrops fetalis 

17 

100 per cent 

Icterus gravis 

27 

45 per cent 

Congenital anemia 

4 

25 per cent 

Hemorrhagic diathesis 

4 

25 per cent 

Unclassified cases 

(Without hydrops, icterus, anemia, or 
hemorrhagic diathesis) 

3 

100 per cent 

Total 

Missed abortion 

55 

4 

65 per cent 


*Private cases have been included through the kindness of Drs. Craig. Greeley, 
Harrar, Hawkins, Jellinghaus, McCandlish, Wlllianison, Wing. Sackett, and Steele. 
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petecliiae, in whom careful studies of the cord blood, placenta, or 
autopsy data, reveal the presence of erythroblastosis instead of hemor- 
rhagic disease of the newborn. Of four such cases in this group, three 
mothers had a history of erythroblastosis in a previous child. In none 
of those was there jaundice, or liydrops, to overshadow the hemor- 
rhagic diathesis. The following report illustrates a typical case. 

Case 1. — Mrs. C. F., aged 31 years, Irish, para 5-0-0-2, has had five 
previous pregnancies, the first, in 1934 was a normal infant. It was fol- 
lowed by 3 infants with icterus gravis, all of whom died. The last one 
of these was autopsied at another hospital and the typical lesions of 
erythrobla.stosis were present. The fifth child was delivered elsewhere 
in 1940 and was normal in every respect, and no specific therapy had 
been given during the ante-partum course. 

The ante-partum course of the present pregnancy was uncomplicated 
and the period of gestation was forty-three weeks. Maternal blood 
studies revealed that the jiatient was I?h negative (hu.sband positive), the 
'Wasserniann was negative, and there was no maternal blood abnormality. 
Vitamin K was given intramuscularly (4 mg. of thyloquinone, Squibb) 
several days before delivery, at which time the maternal prothrombin 
level was 71 per cent of normal, and the icterus index was 4 units (nor- 
mal 2 units). 

The infant developed fetal distress during the twenty-six hours of 
labor. Delivery was spontaneous, and the infant weighed 4,350 Gm. 
(excessive size). It was asphyxiated and required COo and 0, resuscita- 
tion. 

Cord blood studies were carried out immediately. A prothrombin con- 
centration of 14 per cent of the adult normal was found. The blood was 
also Kh positive. The icterus index Avas 20 units. The red blood count 
was 3,350,000, hemoglobin 16 Gm., and Avhite blood count 74,100 ; there 
were 90 normoblasts and 46 erythroblasts per 100 Avhite cells. Many of 
the latter Avere immature leucocytes. 

The infant deAmloped multiple .skin petechiae soon after birth and on 
one occasion Ammited some bloody mucus. It also had some dyspnea. 
Immediately after birth, 3 mg. of thyloquinone (vitamin K, Squibb) 
was administered, and an additional 1 mg. Avas given the folloAving day 
because the prothrombin level liad fallen to 7 per cent of the adult 
normal. Three transfusions Avere given in the first days of life. The 
nucleated red cells had disappeared from the circulating blood by the 
seAmuth day. The hemoglobin and red cell count Avere maintained at 
normal levels and the infant Avas discharged on the tAventy-eighth day 
of life in excellent condition. 

The placenta Aveighed 765 Gm., the cord Avas stained yelloAv, and the 
amniotic fluid had a broAvnish color. Histologic section shoAved numer- 
ous nucleated red cells in the fetal vessels. The villi Avere large Avith 
some edema of the connective tissue (duration of pregnancy Avas forty- 
three Aveeks) . 

The unclassified group includes three infants Avho died in utero, and in 
Avhom examination of the cord blood and autopsy disclosed unmistakable 
evidence of erythroblastosis. Had th^e infants been born alive, they 
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may have developed clinical icterus or anemia and then would have been 
properly classified. This type of erythroblastosis, without hydrops, 
icterus, and anemia, has also been reported in the literature by Salomen- 
son, DeLange, and Ferguson. As a subdivision of this group, four 
cases of missed abortion have been included as shown in Table I. They 
occurred in patients having a history of erythroblastosis, two of whom 
showed unmistakable evidence of erythroblastosis in the placenta. This 
is an important finding, since the infants were too macerated for his- 
tologic diagnosis at autopsy. 


INCIDENCE 

The incidence of eiythroblastosis (all types) is 1:438, as shown in 
Table II. Wolfe reports an incidence of 1 :568. At present, many 


Table II. Incidence op Erythroblastosis (All Types) 
(Indoor, Outdoor and Private Services: Jan. 1, 1933, to Dec. 31, 1941) 


1 

total 

NO. OF cases 

NO. OF premature 


years 

AND FULL-TER>r 

DELIVERIES 

RATIO 

1933, 1934, 1935 

7 

10,819 

1:1545 

First 5 -year study 
1936 

8 

3,390 


1937 

9 

3,443 


1938 

8 

3,632 

1:438 

1939 

7 

3,383 


1940 (Twins 1 pr.) 9 | 

3,672 


Total 

41 

17,520 


Second 5-year study 
1941 

7 

3,504 



more eases are being diagnosed than was the case a few years ago. There 
is no apparent increase in the incidence judging from the fact that from 
7 to 9 cases have occurred consistently in the past six years. 

Erythroblastosis is responsible for 3.2 per cent of the fetal deaths and 
exceeds syphilis, sepsis, and hemorrhagic disease as a cause thereof. The 
lower rate for syphilis is due, no doubt, to prophylactic ante-partum 
therapy. It is hoped that such an approach ivill be discovered for 
erythroblastosis. Prevention of antibody formation in the mother may 
be such an objective. 

DURATION OF GESTATION 

The average duration of pregnancy was 36.4 weeks in the hydropic 
infants, and those with the other forms of erythroblastosis were usually 
born nearer term. Generally speaking, the nearer term, the milder was 
the disease, and the better seemed the prognosis as shown in Table III. 
Excluding the cases of hydrops, the average duration of pregnancy for 
infants that survived was 39.9 Aveeks, Avhereas, in those that died, it ivas 
only 38.6 iveeks. 
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Table III. The Delation of Duration of Pregnancy to Birth Weight and 
Fetai. Mortality in Erythroblastosis 



duration of 

PREGNANCY 

weeks 

BIRTH WEIGHT 

GM. 

mortality RATE 

% 

Hydrops 

3G.4 

3,421 

100 

Icterus 

39.2 

3,420 

48 

Anemia 

40.2 

3,095 

25 

Hemorrhagic diathesis 

39.1 

3,842 

25 

Unclassified 

40.0 

3,360 

100 


The average weiglil of 3,421 Gm. in the infants with hydrops is ex- 
cessive for the gestation of tliirty-six weeks, and has been attributed to 
the generalized edema. For the other types of the disease, the weights 
were within the expected range. 


PARITY 

Most observers, including Potter and Schumann, have reported 
erjdhroblastosis in multiparas. Multiparity is a distinct factor in 85 
per cent of the cases as indicated in Table IV. The disease usually ap- 


Table 1Y. The Incidence of Erythroblastosis in Successive Pregnancies 



TOTAL 

PREGNLVNCIES 

NUMBER 

1 

PERCENTAGE 

First pregnancy 

52 

8 

15.0 

Second pregnancy 

50 

26 i 

52] 


Third pregnancy’ 

31 

16 

51 


Fourth pregnancy 

20 

8 


Ls5 

Eifth pregnancy 

12 

6 



Sixth or over 

8 

6 

1 76J 


Total 

173 

70 

i 


pears in either the second, third, or fourth pregnancy. Kepeated 
pregnancies serve to increase iso-immunization according to Levine and 


Table V. Prognosis in 55 Cases op Erythroblastosis as Shown by the Ob- 
stetric History of 8 Primiparas and 47 Multipakas 



PREGNANCIES 

BEFORE ERYTHRO- 
BLASTOSIS 

ERYTHRO- 

BLASTOSIS 

PREGNANCIES 

AFTER ERYTHROBLASTOSIS 


w 

< 

1 

1 



1 

1 g 

1 

1 

1 

1 

ERYTHRO- 

BLASTOSIS 


El 

'Z 

< 

s 

6 

gS 
s § 

1 w 

^ 5 

w < 

ABORTIONS 

6 

INCIDENCE* 

iz; 

s 

d 

'z 

in ' 

Z 

o 

§ 

o 

< 

d 

z 

§ 

g 

■Urimiparas 
(8 or 15%) 

0 

1 

0 , 

1 

4** 

8 

100.0% 

0 

2- 

9 

100% 

Multiparas 
(47 or 85%) 

92 1 

18 

12 

(7.1%) 

47 

30.0% 

8 

8 

(32%) 1 

9 

53% 


•Omitting- abortions. 

**Two were induced. 
tPour -were missed abortions. 
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his co-workers. However, 8 or 15 per cent of the patients were primip- 
aras, 6 of Avhich had the severest form of the disease, namely hydrops 
fetalis. 

The recurrence of erythroblastosis in subsequent pregnancies has been 
found to he 100 per cent in primiparas, a 1 :l-ratio. In the mnltiparas, 
it is 53 per cent, or a 1 .'3 ratio, as shown in Table V. Such a dominance 
suggests a definite hereditary influence which will be discussed under 
the Rh factor. Sickle cell anemia is also believed to be inherited as a 
dominant mendelian characteristic. 

Abortion was not frequent, namelj^, 7 per cent; although after the 
appearance of erythroblastosis, it occurred in 32 per cent. There was 
only one case of habitual abortion, but missed abortion occurred in 4 
patients. 

RH FACTOR 

It has been stated above that women having infants with erjdhro- 
blastosis appear predisposed to the disease, perhaps on a hereditary 
basis. However, multiparas may have normal infants after its appear- 
ance, as indicated in Table V. Interest centers around a newly dis- 
covered blood factor called Rh, which Landsteiner and Weiner found 
in the red cells of the Macacxis rhesus monkey. They ultimately showed 
that the blood of 86 per cent of the random population contained this 
factor, whereas, the remaining 14 per cent lacked it, and were designated 
as Rh positive and Rh negative, respectively. The Rh factor is regarded 
as a dominant mendelian characteristic transmitted by a pair of genes 
RH and rh. The incidence of genotype RHRH is given as 37 per cent ; 
RHrh is 47 per cent, and rhrh is 15 per cent, 

Levine, Burnham, Katzin, and Vogel find that in erythroblastosis 90 
per cent of the mothers are Rh negative, and the husbands are Rh posi- 
tive, just the reverse of the incidence in the random population. The 
baby is usually Rh positive. They theorize that, under such circum- 
stances, iso-immunization of the mother takes place with the formation 
of anti-Rli antibodies or agglutinins which pass through the placenta 
and hemolyze the infant’s blood. On this basis they explain the patho- 
genesis of erythroblastosis. Since erythroblastosis occurs most com- 
monly in the second, third, or fourth pregnancy, the previous preg- 
nancies are thought to have started some iso-immunization of the mother. 
The stage is now supposedly prepared for the appearance of erjdhro- 
blastosis in the next offspring. 

A consideration of various allelomorphic combinations of the RHRH, 
RHrh and rhrh genotypes recently described by Landsteiner and Weiner 
are shown in Figs. 1, 2, and 3.* As can be seen, the father and mother 

♦These charts have been reviewed by Dr. Karl L»andsteiner and approved by him 
as portraying- views published recently in the JoMvnal of Experimental Medicine. 
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HOMOZYGOTES [ HOMOZYGOTES 



RH RH RH RH RH RH RH RH | rm rh rh rh RH rh rh rk 
Fis. 1. — Inheritance of the KH airKlutinoson. (After Laiulsteiner and Weiner.) 


HOMOZYGOTE R” HOMOZYGOTE HETEROZYGOTE HETEROZYGOTE 



RH RH RH RH RH RH RH RH | RH RH RH RM RH RH rh RH 


Fig. 2. — Inheritance of the RH agglutinogen. (After Landsteiner and Weiner.) 
HOMOZYGOTE @ HETEROZYGOTE @ | HOMOZYGOTE © HETEROZYGOTE @ 



homozygotes heterozygotes heterozygotes homozygotes 



Fig. 3. — Inheritance of the RH agglutinogen. (After Landsteiner and Weiner.) 
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can be homozygous (RHRH or rhrh) or heterozygous (RHrh or rhRH). 
The offspring will inherit the Rh factor as a dominant mendelian char- 
acteristic from either parent and will become homozygous or hetero- 
zygous in terms of the factor. Should both parents be homozygous and 
Rh negative, all of the offspring will be Rh negative and never be sub- 
ject to erythroblastosis. The chance of such a mating is, of course, 
remote. However, in a study of nearly 300 cases, Levine, in a personal 
communication, states that he has never seen the disease occur under 
such circumstances. 

According to Levine and his co-workers, iso-immunization of the 
mother is possible when she is Rh negative and the father is Rh positive. 
Her heterozygous and homozj'^gous infants are, therefore, predisposed to 
erythroblastosis, since 90 per cent of these mothers are Rh negative. 
However, as shown in Table V, these mothers have a large number of 
normal infants prior to the first appearance of eiythroblastosis, although 
after its appearance the recurrence is about 50 per cent. The incidence 
of 50 per cent corresponds with that obtained bj’- Macklin from a study 
of cases in the literature. 

The results of Rh studies by Levine on 14 of our cases are shown in 
Table VI. The Rh factor was present in the father and infant, and 
absent in the mother, in 79 per cent of the cases, which corresponds 
closely to Levine’s figure of 90 per cent. However, there were three 
exceptions (21 per cent) , in that the mothers were Rh positive. Of these, 
two had Rh positive husbands, and the third was Rh negative. These 
exceptions present a strong argument against the Rh factor per se as the 
sole cause of erythroblastosis. Agglutinogens A, B, M, N, or some factor 
as yet unknown may also iso-immunize the mother with the formation 
of antibodies which could hemolyze the infant’s blood. This concept 
may explain the frequency of physiologic jaundice of the newborn. 

When the mother is Rh positive, iso-immunization with the Rh 
agglutinogen should not occur, and therefore, the infant should not have 
erythroblastosis if Levine’s theory is correct. This evidence, together 
with other information including the birth of normal infants before and 
after the appearance of erjdhroblastosis, the occurrence in primiparas 
not immunized by previous pregnancies, involvement of only one of 
twins, creates a quandary as to the role pla 3 ^ed bj^ the Rh factor. It ap- 
pears that other agglutinogens, knoAvn or unknown, as well as Rh, must 
be considered as causes of iso-immunization as illustrated by Case 2. The 
inheritance of the Rh factor and its relationship to iso-immunization ap- 
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Tahi.k VI. Thk I?n Factor in- M Cask.s 


Prinupnrnp 






Fatlipr 

Bh 

Positive 

1 

1 


Motlirr 

Kli 

Negative 

.- eases 

Multiparas 






Fatiu'r 

Bh 

Positive 

] 



Motlipr 

Bh 

Negative 

1 


0 eases 

Pahy 

Bii 

I’ositive 

1 



Fatlipr 

Mdthor 

Bh 

Bh 

Positive 

Positive 

1 

2 eases 

Fatlior 

Mfitlmr 

Bli 

Bh 

Negative 

Ihoitive 

) 

1 

1 ease Hr faelor 

Total 





M ea.'-es 


poar to l)c o.stahlishod, but conclusions ns to ihoir role in the cliolof^* 
of erythroblastosis must be bebl in abeyance for the present. 

The oeenrrcnee of erythroblastosis in a mother ^vbo was Rb positive 
and a father that was Rh nejiative has ]>robably led to the discovery ot 
another atypical a'f'filntinofxcn which has been called Hr by Levine. Thi.s 
factor may explain the occurrence of erythroblastosis in Rh positive 
women. Of further interest, is the association of the .syndrome called 
“mi.sscd abortion.” This case will bo described elsewhere by Levine and 
Javert and is "iven briefly at this time. 

Cask 2. — Mrs. K. ]-\, a-xed 32 years, Oerman descent, para 2-0-2-1, had 
a negative Wassermann te.st. The first pregnancy in 1934 was nneom- 
plicated; the child is living and well. The second pregnancy occurred in 
1937, and tliis infant died on the .second day of life of icterus and 
anemia; erythroblastosis was jiroved by anto]i.sy. The third pregnancy 
re.sultcd in a mi.sscd abortion with the spontaneous expulsion of the 
fetus in the thirtieth week of gestation. The fetus weighed 700 Gm., 
and it was too macerated to provide histologic diagnosis. The fourth 
pregnancy terminated in another missed abortion in September, 1941, 
the fetus weighing 1,400 (Jm. It was also too macerated for histologic 
diagnosis. However, histologic sections of the placenta .showed unmis- 
takable evidence of erythroblastosis as discussed below under “the 
placenta.” 

Blood studies by Ijcvine in the last pregnancy showed the mother to 
he Rh positive, the father Rh negative, h^urthcr studies showed that 
actually another atypical agglutinogen had been isolated in the blood of 
the father, which was named Hr. The mother was Hr negative. At this 
time, the first-born child was examined and was found to be Rh positive, 
Hr negative. 

Complete examinations of the mother’s blood has been otherwise nega- 
tive with regard to plasma prothrombin, vitamin C levels, hemoglobin, 
counts, and .smears. The husband has also been thoroughly examined 
from every standpoint, including semen analysis by W. H. Cary. He 
has a normal fecundating specimen. 

This case has important obstetric significance because of the two 
pissed abortions which are placed in the unclassified group (see Table 
f), until more information is obtained with regard to this entity. 
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The Eh factor has been regarded' by Levine and others as a frequent 
cause of habitual abortion. Table V shows that only 7 per cent of the 
mothers had abortions before erythroblastosis appeared. It is assumed 
that all were Eh negative and the husbands Avere Eh positive. In the 
primiparas, the nonindueed abortion rate was 20 per cent. Neither of 
these figures are above the incidence ordinarily accepted. However, it 
occurred to us to study habitual abortion and 12 cases Avere analyzed. 
Of these, 9, or 75 per cent, AA’^ere Eh positive as Avere their husbands. 
Unless additional evidence sIioaa's the contrary, early habitual abortions 
should not be attributed to iso-immunization. The Eh factor as a 
cause of missed abortions is suggested in Case 2 and Table V. 

CONGENITAL ANOMALIES 

Congenital malformations Avere found in 12, or 22 per cent, of the in- 
fants suffering from erythroblastosis ; included Avere : harelip, cleft 
palate, spina bifida, bilateral hj’-droeele, supernumerary finger, cervical 
rib, urethral stricture, and interventricular septal defect. T^^eber and 
Scholtz, A^ecchi, and Bourret and Lathoud have also reported erythro- 
blastosis associated AAuth congenital anomalies. The incidence of mal- 
formations is 40 times greater than Murphy found in the neAA'born infant. 
HoAvever, he found that Avhen tAAm or more offspring had anomalies, that 
subsequent offspring had a 50 per cent chance of being deformed. The 
recurrence of erythroblastosis in multiparas is also about 50 per cent, 
Avhich suggests very strongly a hereditary basis for the disease. 

MATERNAL COMPLICATIONS 

The outstanding maternal complications have been the pre-eclamptic 
type of toxemia and the excessiA'^e uterine enlax-gement, Avhich has been 
most prevalent in the mothers having babies Avith hydrops. The relation- 
ship of iso-immunization to toxemia AAms oi’iginally reported by Dienst 
and Ottenberg. 

Maternal Mortality . — This Avas recently reported as none. One 
mother, hoAvever, delivered of an infant Avith icterus gravis in 1937, 
has since died folloAving an operation for ectopic pregnancy. 

Case 3. — The patient Avas given tA\m transfusions of compatible blood, 
folloAving Avhich jaundice and anuria, Avith a rise in the blood nonprotein 
nitrogen to 116 mg., developed. Because of a persisting anemia (red 
cell count of 1,990,000), a third transfusion aa^s given from a donor 
AAdiose blood Avas shoAvn to be compatible Avith the recipient’s serum 
at 37° C. A chill occurred. Thereafter, the patient Avas shoAvn to be 
Eh negative, and all three donors Avere Eh positive. The patient died 
on the fifth postoperative day. Similar cases have been reported in 
the literature by Levine and his co-Avorkers. 
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THK I’bACKXTA 

The various vcislils of the plooonlos in the various ?rou,.s wore as 
follows : 

Hvilropp 


lotorus 
Aiioinin 

Iloinorrlinnii' dititliopis 
rnclnppilicd 


l/J.'fO Gni. 
OSl Gin. 
iiCiS Gni. 
7S1 Gin. 
SfiO Gin. 


The iafaul-plaoeula ratio (see Tal.le III for wcishls of infauls in the 
various groups) was ahoul uor.ual, 0:1 in till hut the hydrops gronp 
where a ratio of 3 ;1 was soon. 





- S h 




1 ir.., f. inmlnntofl Intriiplncentnl liomatonin 

Flp. 4.— rhotoinlcroKrnpli. loxv power. Y\??Vnnn.lo I bv ii z of nbrolnoitl clcBcncra- 
contalninn normoblast.s and eryO'i'oblastH .mu rounded l. 
tion. 

Histologic studies were jicrl'orincd on 34 jilaecntas (lo hjdiops, 
ieterus, 3 heinorrhagie diathesis, 2 anemia, 2 unelassificc ), anc 
abortions. Detailed analysis of these studies will be published else^^he 
by Traut and Javcrl. Heilman and Hcrtig have publi-shed a comple e 

description. , , _p 

The fetal vessels invariably showed an increase m the number ot 

normoblasts and erythroblasts. Syncytial knots veie ^ , 

served. The Langhans layer was seldom present. Intraeapi aiy eij i 
poiesis was rarely seen. Basophilia was invariably inciease an 
fetal vessels often exhibited endarteritic changes. At times t le amnio^ 
was hyperplastic, and pigmented cells were often piesent in t le e lonomc 
plate. Intraplacental hematomas were observed in 8 cases ( i^,. . ^ 

•10 hematomas, 7 contained nucleated red cells probably of fetal origin. 
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The hematomas Avere often laminated. This finding supports the theories 
of Dienst, Ottenberg and Darrow, that interchange of incompatible 
maternal and fetal blood in utero can occur and probably produce 
icterus in the newborn child and eclampsia in the mother as an antigen- 
antibody reaction. Of the 8 patients, 62 per cent had toxemia. Doi 
found erythroblasts in the maternal blood of cases of “pregnancy 
kidney” and eclampsia. 

The villi ranged from normal size to huge edematous structures de- 
pending on the underlying type of erythroblastosis. This Avas most 
marked in the hydrops type. Under such circumstances the fetal A'essels 
Avere often reduced in size or Avere absent. The villi in the icterus cases 
Avere smaller in size but noAv and then AA^ere edematous. 

The placentas of the hemorrhagic, anemic, and unclassified forms of 
erythroblastosis also shoAved the above changes, so that a diagnosis could 
be confirmed. The placentas of 4 eases of “missed abortion” born to 
mothers after a previous infant Avith erythroblastosis Avere scrutinized 
Avith interest. In tAvo of these a definite diagnosis of erythroblastosis 
could be made. This is extremely valuable since the infants Avere 
thoroughly macerated so that diagnosis AA^as not possible at autopsjL 

The placenta of single ovum tAA'ins (Case 2 recently published by 
Javert in Surgery, Gynecology and Obstetrics) shoAved unmistakable 
evidence of erythroblastosis in both identical tAvins, one having the 
anemic form, the other unclassified. Dr. Samuel Wolfe reports anemia 
and icterus in tAvins. 

DIFFERENTIAL DIAGNOSIS 

In addition to the classification of erythroblastosis as to type as shoAvn 
in Table I, it is necessary to differentiate physiologic jaundice, pre- 
maturity, intracranial hemorrhage, hemorrhagic disease of the neAA’’born, 
congenital heart disease, congenital syphilis, sepsis neonatorum, oblitera- 
tion of the bile duets, familial acholuric jaundice, Winckel's disease, and 
hypoproteinemia. 

MATERNAL BLOOD STUDIES 

Routine examination of the maternal blood in 21 cases shoAved no 
significant deviation in the red or AA^iite counts or in the blood smear. 
Anemia of pregnancy Avas very infrequent. The Wassermann Avas in- 
variabty negative. The maternal blood was usually Rh negative as 
stated aboA’^e. 

The chemical constituents of the maternal blood reflected the toxemia 
of pregnancy. The elevation in the values for uric acid and the loAA^ering 
of the COo, as Stander has reported, AA^as observed. Of interest, Avas the 
elevation of the icterus index in several mothers. This may be attributed 
to hemolysis of the mothers’ blood or liver damage accompanying the 
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toxemia, with iinpairocl l)ilirubin inotabolisin. or to actual absorption of 
excessive amounts from the fetus. 

' ruTAU lu.oon sTruir-s 

ImnioiliiUc iKlv:n.1n,:o iTi miikinj: ilia-iiosis of crylliiobliistosis iii tlie 
infanl oan bo oblaino.l foom a.loc,ualo st.uly ol Ihc oord blood 
It has hecu our i>ractiee to seeun* blood by asi>iralu)n trom the umbi lea 
vein of the cord immediately after expulsion of the idaccnta as shown 
in Fi- As much as 100 e.c. cati be obtained, provided the cord has not 
been stripped. It is advisable not to <lo so in these cases in order to 
provide hlood for stiuly. Tsinir the proper techimpie, blood can be ob- 
tained for typiiii: and (•ross-inatchinir, chemical studies, blood cultures, 



rigr. 5.— AspInitliiK coitl aioo.l <llr<‘clly from tlio umnillciil voln on Uio fotiil snirfiice of 

Uio jiliicenta. 

vitamin .studies and Kh detcriniiiatioiis. .Such a jn’ocodiue sa\cs the in 
fant several veni]niiictures, and avoids delay, h inall> , coi d bloo ean 
be uniformly compared, without considering: the day ot life the specimen 
was obtained, as when blood is taken directly from the infant. For 
example, one of our eases had erythroblastosis, but the first blood smears 

TABt.K VII. Blood Stodiils ok tiik U.MmLirAL Coud ou on Fikst Day of Lifk* 


5 Hydrops ciisos 
G Icterus cases 
15 Icterus cases on first 
day of life 
4 Anemia cases 
4 Hemorrliagic di- 
athesis 

“ Unclassified 



HO 

(OM.) 



N.u.c. 

INDEX 

n.c.e. 

('.V. 

w.r.c. 

VOL. 

COLOR 

1,51 

a, as 
a,o<) 

5.5 

la.i 

12.8 

25 

•10 

54, a 

as, 4 
32.7 

43,5 

17,7 

14,3 

1.5 

1.3 

1.3 

1.4 

1.4 

a,.5 

4,1 

12.0 

10.7 

47 

29.8 

43.2 

13,0 

24,5 

f.3 

1.4 

1.4 

4,4 

15.0 


43.8 

24,4 

— 

1.25 


cells. 
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Table VIII. Smears of the Umbilical Cord Blood on First Day of Life 



NORMO- 

BLASTS 

ERYTHRO- 

BLASTS 

IMMATURE 

POLYS. 

RED CELL 

diameter 

9 Hydrops cases 

304 

98 

34 

9.5/1 

6 Icterus cases 

71 

14 

10 

8.0 

4 Anemia cases 

65 

12 

• 5 

8.0 

4 Hemorrhagic diathesis cases 

112 

19 

9 

8.1 • 

3 Unclassified cases 

106 

19 

10 

8.1 


taken on the tenth day of life failed to show any erythrohlasts. Cord 
blood Avould have done so. 

The results of blood studies in the A’^arious types of erjdhroblastosis are 
shown in Tables VII and VIII. The blood smears were prepared Avith 
ordinary Wright’s stain and examined at once. The erythrohlasts and 
normoblasts can be readilj" identified. Their presence is imperative in 
making an unquestionable diagnosis of the disease. 

PATHOGENESIS OP ERYTHROBLASTOSIS 

The importance of the inheritance of the Eh factor and iso-immuniza- 
tion have been alluded to above. The iso-immunization theory of Dienst, 
Ottenberg, and DarroAv, has been invoked by Levine, Katzin, and Burn- 
ham to explain the hemolysis of the red cells in erythroblastosis. They 
assume that hemolysis is the initiating cause of the disease, thereby sup- 
porting Parsons, HaAA'ksley, and Gittins. Levine and others state that 
the baby inherits an Rh positive agglutinogen from the father, aa'McIi 
reaches a maternal circulation that is Rh negative. Anti-Rli antibodies, 
or agglutinins, are formed, thereby iso-immunizing the mother. These 
agglutinins return to the infant and produee hemolysis of the red cells. 
Autotransfusions from the infant, Avith the passage of knoAvn or un- 
knoAvn agglutinogens, may be responsible for the iso-immunization of the 
mother. The hematomas in the placenta indicate the possibility of such 
transmission. There are others, including Abt, Von Gierke, Salomenson, 
Clifford, and Hertig, avIio regard hematopoiesis as the primary cause of 
the disease; relegating hemolysis to a secondary role. It is futile to 
argue Avhieh of the tAvo are cause or effect; both are present. 

Leaving theory behind, it behooves us to study other features of this 
interesting disease, and among these is the Avidespread deposition of 
hemosiderin pigment. Practically all sj^stems are inA^olved. Intra- 
cellular pigment can be seen in the basal nuclei of the brain, the so-called 
“kernicterus” of Schmorl. It occurs in the skin. The chorionic plate 
often shoAvs it. It is present in the kidneys and especially in the liver. 

Liver insufficiency has been shoAvn to exist both pathologically and 
physiologically. The hydrops cases have a liver parenchjnna consisting 
of hematopoietic foci up to 20 per cent and even more in some infants. 
If one adds to this the actual cellular degeneration consisting of intra- 
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cellular pigment, fatty degeneration, cloudy swelling, or actual cellular 
necrosis, very little actual functioning tissue remains. This may be a 
factor in the 100 per cent mortality in these infants. When the organs 
are extremely macerated, the pigment deposits in the liver may be a 
distinct aid in the diagnosis of erythroblastosis. 

The icterus cases showed less liver involvement as evidenced bj^ 
liematopoiesis and intracellular pigment to a lesser degree. However, 
bile thrombi, or collections of bile pigment in the biliary capillaries, 
were more frequent. This can be expected, since the icterus infants 
survived longer than the hydrops eases, giving the liver an opportunity 
to metabolize the excessive bilirubin, which it did not do in utero to the 
same extent, since the ductus venosus shunts the blood around the liver 
to the vena cava. 

Physiologic evidence of liver insufficiency can be obtained from the 
lowered values in the cord blood for serum proteins, fibrinogen, pro- 
thrombin, and bilirubin, shown in Table IX. The hj^drops eases showed 
a greater deviation from the control than did the icterus cases. 


Table IX. Chemical Constituents op Cord Blood in Erythroblastosis* 



HYDROPS CASES 

1 ICTERUS CASES 

1 CONTROL 

iVonprotein nitrogen 

(4) 

41.7 

mg. 

(2) 

44.0 

mg. 

35.0 

mg. 

Uric acid 

(1) 

7.8 

mg. 

(2) 

3.5 

mg. 

3.1 

mg. 

Uilorides 

(3) 

563.0 

mg. 

(2) 

444.0 

mg. 

500.0 

mg. 

oerum proteins 

(5) 

3.8 

Gm. 

(8) 

5.1 

Gm. 

5.5 

Gm. 

Fibrinogen 

(2) 

0.05- 

- Gm. 

(3) 

0.1' 

- Gm. 

0.3 

Gm. 

Prothrombin 

(2) 

5-% 

(7) 

10 ' 

% 

23.0 

% 

icterus index 

(7) 

91 units 

(8) 

48 1 

units 

18 

units 


•Figures in parentheses denote number of cases studied. 


Hypoproteinemia (due to the lowered albumin fraction) has been 
produced in dogs on a low protein diet by Weech and his co-workers. 
Nutritional edema developed. Deficits in the erythrocytes and hemo- 
globin were also observed. The hydrops and focal edema and anemia 
ui erythroblastosis, together with the lowered serum proteins, suggests a 
ack of proteins which provides a metabolic background for this disease, 
m important role of the liver in maintaining normal protein levels has 
^een demonstrated further by Weech in other conditions and in con- 
genital syphilis. 

That erythroblastosis is a generalized systemic manifestation and is 
not limited to the hemopoietic system is borne out by the following : 

1. The rapid return of the blood picture to normal, with the disappearance 
of nucleated red cells after the child is removed from its intrauterine 
environment. 

The dramatic response to prompt transfusion which provides protein as 
well as red cells. 

• Kecovery without sequelae unless permanent damage has been sustained 
hj the organs of the various systems. 
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The hemopoietic system apparently recovers rapidly in three weeks 
according to Josephs. The liver is less fortunate, judging from the re- 
ports of liver degeneration by deLange and Arntzenius, Klemperer, 
I-Iawksley and Lightwood. These sequelae are less prone to occur if 
treatment is early and adequate as Sobel has intimated and our experi- 
ence has shown. Juvenile cirrhosis following icterus gravis has been 
recorded by Boynton and Wyllie, Braid and Ebbs, and Wilson who has 
also correlated it with degeneration of the lenticular nuclei of the brain. 
Kernieterus may be a very significant finding. Strong and Marks have 
emphasized the mental retardation and spastic diplegia in these infants. 

ANTE-PARTUM DIAGNO,SIS 

The mother often exhibits certain signs and symptoms during preg- 
nancy that may serve as a basis for suspecting erythroblastosis in the 
unborn ciiild. These are as follows, in approximate order of importance : 
Multiparitj’-, Rh negative mother, Rh positive father, excessive uterine 
enlargement, yellow brown amniotie fluid, premature labor, Irish 
nationality (32 per cent) increased icterus index, erythroblastosis in a 
previous infant, toxemia, fetal distress before and during labor, intra- 
uterine death of the fetus, missed abortion, systolic bruit of fetal heart 
in utero, x-ray of fetus showing halo and Buddha-like habitus. 

There is usuall}’- no history of sterility which speaks for the normalcy 
of the ova and sperm. The high incidence in the Irish women is prob- 
ably due to the fact that they do not use contraception and are prone to 
have repeated pregnancies and tlierefore more infants with the disease. 
The birth of normal infants in about 50 per cent of the multiparas fol- 
lowing the appearance of erythroblastosis, and the birth of many normal 
infants before the disease appeared, suggests that both parents are 
heterozygous Rh+, or homozygous Rh- and heterozygous Rh+, as indi- 
cated in Figs. 2 and 3, so that one or two Rh negative infants are pro- 
duced which escape the disease. In primiparas, with recurrence of the 
disease apparently 100 per cent, the parents are probably homozygous 
Rh positive, homozygous Rh positive and negative, or homozygous Rh 
positive and heterozygous Rh positive, as shown in Pigs. 1, 2, and 3. 

TREATMENT OP THE MOTHER AND INFANT 

With regard to the mother, every effort should be made to make an 
intrauterine diagnosis of the disease, using criteria stated above. The 
titer of anti-Rh agglutinins can be followed in the mother. Toxemia 
should be anticipated. A diet adequate in protein, minerals, and 
vitamins is important. Interruption of the pregnancy and cesarean sec- 
tion should only be performed for maternal indication. 

In suspected eases, analgesia and anesthesia are interdicted, because 
intrauterine asphyxia and asphyxia neonatorum are present in a large 
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percentage of these infants. Fetal distress is, therefore, frequent (56 
per cent) and was largely responsible for a high operative delivery rate. 
Local infiltration is preferred for the episiotomjL 

Therapeutic abortion was not performed on the indication of erythro- 
blastosis alone. However, with the recurrence of erythroblastosis as 50 
per cent in multiparas and nearer 100 per cent in iDrimiparas, it seems 
that some consideration should be made. On the same basis artificial in- 
semination Avith donor and recipient of the same blood group and Kh 
negative seems to merit investigation. 

With regard to the treatment of the infant, all authorities agree on 
the necessity of prompt and frequent transfusions. As many as a 
dozen averaging 60 c.c. in amount maj'^ be necessary in the first days of 
life. The whole blood apparently supplies protein, prothrombin and red 
cells. The dramatic response to this form of therapj^' indicates correc- 
tion of an underlying metabolic disorder. "With transfusions, the mor- 
tality rate has been loAvered from 85 per cent to 73 per cent as shouui in 
Table X. In 1941, the mortality rate ivas loivei’ed still further to 14 
per cent; the only deviation in the treatment was the administration 
of vitamin K directly to the child at birth ; from 2-4 mg. were injected 
intramuscularly. No hydropic infants, however, Avere born that year. 


Table X. Petal Mortality in Erythroblastosis 


YEARS ■ 

TOTAL NO. OF 
CASES 


ALITY 

j PER CENT 

1933, 1934, 1935 

7 

6 

85 

First 5-year study, 1936-1940 

41 

29 

73 

Second 5-year study, 1941 

7 

1 

14 

Grand Total 

55 

36 

65 


Early diagnosis and prompt treatment are of great importance. Ante- 
partum notes calling attention to the possibility of the disease Avill make 
the obstetrician Avary at the time of deliveiy. The golden-colored 
amniotic fluid, yelloAV vernix, fetal distress, etc., should arouse suspicion. 
Cord blood studies should be performed on eAmry case Avhether obAuous 
or suspicious. Hours and daj^s of delay are to be aAmided and im- 
mediate transfusion should be giA^en. The mortality rate Avill be reduced, 
and the sequelae should be less serious. AdAmnced and neglected cases 
die fortunately, although a feAv surviAm and develop juvenile cirrhosis, 
mental deficiency, and spastic diplegia. Wnien the disease is less scAmre, 
boAvevcr, and the treatment is early and adequate, these infants are 
often normal and healthy. 


SUMMARY 

A classification of erythroblastosis based on 55 cases is presented. 

7 be incidence of the disease is 1 ASS. 

The mortality rate appears to decrease in infants born nearer term. 
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Primiparas having infants with erythroblastosis seem prone to have 
subsequent babies with the disease, whereas, the recurrence in multiparas 
IS about 50 per cent. Such a relationship points to a dominant mendelian 
characteristic inherited from the parents, and the Bh factor was dis- 
cussed from this point of view. 

-A.n intraplaeental hematoma was found in 8 cases. These were of 
varying age, and contained numerous normoblasts and erythroblasts 
most likely of fetal origin. Such a lesion provides for the transmission 
of the Bli agglutinogen, or some other factor as yet unknown, from the 
fetal circulation to that of the mother. In such a manner, iso-immuniza- 
tion of the mother could take place. 

The formation of antibodies in the mother, with the passage of these 
through the placenta into the fetal circulation is probably responsible 
for the red cell hemolysis and the widespread deposition of hemosiderin 
pigment which characterizes the disease. 

The chief maternal complications were toxemia of pregnancy and ex- 
cessive uterine enlargement. Congenital anomalies in the infants were 
frequently observed. The relationship of erythroblastosis to missed 
abortion was seen in several patients. 

Early recognition of the disease, in the delivery room aided by studies 
of the cord blood, alfords an excellent opportunity for prompt treat- 
ment. Histologic studies of the placenta are confirmator 3 ^ 

Damage to the internal organs, particularly the livei-, is borne out by 
pathologic and physioehemieal studies. 
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DISCUSSION 

DE. ALEXANDER A. WEECH. — Dr. Javert ’s observations have dealt with many 
features which I, as a pediatrician, have had no chance to observe and am therefore 
not able to discuss. It is better that the occasion should be taken to introduce items 
which come within the pediatrician’s sphere of observation. 

Discovery of the association between the Rh antigen and erythroblastosis is 
among the most brilliant findings of medical literature in recent years. The asso- 
ciation is so impressive as to carry conviction of etiologie relationship. Like Dr. 
Javert, however, I feel that we do not yet understand fully all of the features whic x 
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belong to the disease. The Eh antigen exists on the surface of the red blood cells; 
so far as I hnow, it has not been demonstrated in anj’ other tissue cells. Tha 
reaction between antibody and antigen is manifestly one of intravascular hemolysis 
and the result is severe anemia. We are entitled to ask whether or not such a 
reaction can explain the widespread lesions of the disease. The brain may be 
severely damaged. Infants who die maj' exhibit stained basal ganglia (kernikterus) ; 
infants who survive may later show various types of cerebral palsies. We do not yet 
have a satisfying explanation of the mechanism of tliis cerebral injury. Anemia, 
which does not respond to iron or liver therapy and which is relieved only temporarily 
by transfusion, often persists for many months. It seems impossible that Eh antibody’ 
can persist in the infant circulation for so long, a time. One is led to inquire what 
can be the cause of such long-lasting and apparently hypoplastic anemia. Dr. Javert 
has reported histologic evidence of severe liver damage in these infants. I can con- 
firm his finding on the basis of analyses of serum from infants who have not died. 
The serum bilirubin in these cases almost always reacts directly’ to the Van den Bergh 
test. The type of bilirubinemia is therefore different from that encountered in 
phy'siologic jaundice. The presence of directly reacting bilirubin in the serum is 
generally interpreted as evidence that bile is regurgitating from the bile ducts into 
the blood stream, that is, it implies damage or destruction of liver cells. The factors 
responsible for this hepatic injury are not yet understood. 

I must not close these remarks without mentioning the chief concern which haunts 
the pediatrician when he is asked to treat one of these infants. There is no doubt 
that prompt and repeated transfusion will often result in the saving of life. Is the 
treatment justified if the infant is destined to become a cerebrally defective child? 
Br. Katharine Merritt, my colleague at the Babies Hospital, has recently assembled 
Our experience on this point. Among 12 infants who survived the initial period of 
icterus gravis, 9 are healthy and 3 are defective. We have sought, so far ^vithout 
success, to discover what signs or findings in the afflicted infant might presage the 
final outcome. We can only state at this time that neither the total serum bilirubin 
nor the amount of directly’ reacting bilirubin is a reliable index upon which to base 
prognosis. 

DE. LYMAN BUENHAM. — I would like to emphasize the danger of transfusion 
in the mothers of these babies. This was one of the original clinical observations 
I'hich gave rise to the theory’ of iso-immunization as the cause of erythroblastosis. 
This danger consists of destruction of the transfused blood, resulting in anuria, 
uremia, and frequently death. It is caused by’ the same antibodies in the mother 
nhich bring about destruction of the baby’’s blood in utero, namely’, the anti-Eh 
agglutinins, in 90 per cent of the cases. 

Such transfusion accidents have occurred three times in one hospital in the past 
tno years and have accounted for three deaths in the Metropolitan area in the past 
aiontli of January. 

Therefore, when erythroblastosis is present, has been present, or may’ be present, 
the mother’s life will be jeopardized by transfusion unless special precautions are 
taken. These consist of using Eh negative blood for the Eh negative mothers, to- 
gether with the compatibility’ test as modified by Dr. Levine. 

^ie now know that, in addition to erythroblastosis, iso-immunization accounts for 
■'■ome of tlie hitherto unexplained cases of anemia of the newborn, fetal death in 
atero, unexplained stillbirths or neonatal deaths, and possibly some of the cases 
of habitual abortion. Hence, transfusion should also be avoided in these suspicious 
eases, if possible. The use of plasma will tide over many a patient where blood 
"as formerly thought to be required. 

Harold MIXSELL. — We have had several cases of this disease at the 

Oman s Hospital. I am happy to say’ that we diagnosed them fairly early. We 
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believe in immediate transfusion. Prom the clinical standpoint, we make our 
diagnosis from the family history, for the condition certainly occurs in families in 
the second, tliird, or fourth pregnancy and usually in prematures. 

DE. ANDEE'W A. MAECHETTI. — More emphasis should be placed on the size 
and weight of the placenta. In the h 5 ’drops type of erythroblastosis, it is particularly 
important. Here the ratio of the weiglit of the placenta to the baby is usually 1:3, 
uheieas in the icteric type and that with congenital anemia, as in normal pregnancy, 
the ratio is about 1 : 6. MHiere a large placenta is found in relationship to the baby, 
the placenta should be studied with much more care. 

In the normal placenta we find very few nucleated red cells and normoblasts. 
When the number of these cells is con.siderabl}’' increased, or ■when one finds even 
one erythroblast, suspicion should be aroused. Seldom, if ever, do we find 
normoblasts and erj’throblasts in the laminated tj'pes of placental hematomas 
associated with normal pregnanej’. There were 8 cases in which we found numerous 
erythroblasts and normoblasts in hematomas and in every instance the baby had 
erythroblastosis. 

DR. WILLIAM H. CARY. — I joined Dr. Javert in investigating the fertility of 
some of the husbands in the eases he reported tonight. These patients were all highly 
fertile and the male specimen showed in its morphology nothing significant, in my 
opinion, which would aid in determining the etiology of the disease. 

DR. JAVERT (closing). — We are not quite as pessimistic about the future of 
these infants as Dr. Weech is. I think he is basing his statements in part on past 
performance, which means beginning treatment on the third, fourth, or fifth day 
of life. We are stressing early treatment one or two hours after birth. Under such 
a regimen I think these infants w’ill show fewer sequelae. The sequelae Dr. Weech 
has mentioned, namely, cirrhosis of the liver and lenticular degeneration in the 
brain, are, however, extremely important, and the occurrence of mental retardation 
has been pointed out by a number of investigators. 

Normoblasts in the blood smear on the second or third day of life ma}’ occasionally 
be found, particularly in premature infants. It is seldom, however, that normoblasts 
are seen at this time in normal, full-term infants. The rate of maturation of 
nucleated red cells in the blood stream is so rapid that unless a diagnosis of 
erythroblastosis is made from cord blood, it is sometimes difficult to do so in three 
or four days. It is thought also that the rate of disappearance of the nucleated 
red cells may serve as a basis for prognosis, as well as the bilirubin levels which 
Dr. Weech mentioned. For example, if a child is born with 200 nucleated red cells 
in the cord blood, they may be reduced to 100 by the third day, to 25 by the fourth 
day, and at the end of the first week there may be none at all. Consequently, the 
gradual disappearance of the nucleated red cells may provide a basis for prognosis. 

' Dr. Burnham brought up the question of transfusion in pregnancy, as well as in 
cases of erythroblastosis. There were two mothers in the group who received 
transfusion. One developed a typical eclamptic seizure during the administration 
of the blood, the nonprotein nitrogen rose to 70 and the uric acid to 12, and the 
patient was considered as having eclampsia of a post-partum t 3 ’pe. She survived. 
There has been another patient. 

The importance of the Eh factor in sterility is an extremely important question. 
On the other hand, the fertility of this group of patients is extremely high, as Dr. 
Cary has stated. These mothers have liad repeated pregnancies, so I wonder if the 
Rh factor per se has any actual significance as far as sterility is concerned. 



END RESULTS IN THE TREATMENT OF CARCINOMA OP THE 

CERVIX^' 

A Fifteen-Ykar Report, 1921-1936 

Lewis C. Schepfey, M.D., William J. Thudium, M.D., and 
David M. Parell, M.D., Philadelphia, Pa. 

(From the Dejiartment of Gynecology and the Tumor Clinic, Jefferson Medieal 

College Hospital) 

/^N TWO previous occasions, in 1931 and in 1936, the senior authors 
published five- and ten-year end-results obtained in the treatment 
of carcinoma of the cervix on the Gjmeeological Ward Service at Jeffer- 
son Medical College Hospital.^’ ^ 

The first report embraced a study of 63 patients seen between Sept. 1, 
1921, and Sept. 1, 1925, of whom 57 received treatment, 4 with combined 
surgery and irradiation and 53 with irradiation only. The absolute 
salvage, patients alive and apparently free of carcinoma when the report 
was made, was 14.2 per cent and the relative salvage was 15.7 per cent. 
The relative five-year salvage in this group was 20.7 per cent. The term 
‘five-year salvage” includes those additional patients who had survived 
treatment for five years or more but had eventually died, either of car- 
cinoma or of intercurrent disease. The follow-up of this group was 96.8 
per cent. 

The second report added 93 additional patients observed from Sept. 1, 
1925, to Sept. 1, 1930, creating a total of 156, of whom 146 wei’e treated, 
between 1921 and 1930. This survey showed an absolute salvage of 19.2 
per cent, a relative salvage of 20.5 per cent, and a relative five-year 
salvage, as previously explained, of 25.3 per cent. The follow-up figure 
at this time was 96.1 per cent. 

The present study adds 137 patients seen, of whom 131 were treated 
between Sept. 1, 1930, and Sept. 1, 1936, a grand total for the fifteen- 
.'ear period of 293 patients seen and 277 treated, with a follow-up 
figure of 97.2 per cent (Table I). Approximately 7 per cent of the 


Table I. Patiexts Observed, Follow-Up, 1921-19.36 


- — ^ — 1 

TOTAL 

FOLTXJW-UP 1 

PER CEXT 


i^ivtients seen 

293 

2S5 

97.2 

■ — 

. Patients treated 

277 

271 ' 

97.8 


L-sions were classified histologically as adenocarcinoma, the remainder 
l ^big^ qx^amons cell type. 

Rf-vU i\t a meetinfr of the Obstetrical Society of Pliiladelphia, Jan. S, 1942. 


941 







942 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

Sixteen patients were untreated for various reasons. Ten were in 
Tioup 4 and were_ considered too far advanced for treatment with one 
exception ; this patient signed a release and was treated elsewhere. Five 
patients in Group 3 signed releases, of whom 2 were subsequently treated 
elsewherG. One patient in Group 5 signed a release. 

Of the S untraeed patients, 2 Avere in Group 4 and untreated as just 
mentioned ; 4 Avere in Group 3 and Avere lost sight of soon after treat- 
ment ; all are undoubtedly dead. Three, one in Group 2 and 2 in Group 
3, had surAuved treatment seA^en, eight, and tAvelve years, respectively, 
when last seen or heard from. These latter 3 are considered as dead for 
statistical purposes but efforts are constantly being made to establish 
proof of their demise. 

A larger group of patients carefully observed over a longer period 
of time permits of the comparative study of various interesting features 
relative to grouping, age incidence, types of treatment Avith variations 
in technique, and numerous other problems concerned Avith the man- 
agement of cervical carcinoma. Much that has been said in general in 
our previous reports need not be repeated in detail but merely com- 
mented upon except Avhere further discussion is enlightening. 

EXTENT OP INVOLA^EMENT 

From the beginning Ave have consistently used the classification of the 
late Henry Schmitz in estimating the extent of involvement. It is 
simple, direct and in our opinion more comprehensible than the classifi- 
cations suggested either by the American College of Surgeons or by the 
Health Organization of the League of Nations. The personal equation 
can never be entirely eliminated in any system of physical examination, 
but the probability of error is perhaps decreased if a less complicated 
plan is folIoAved. Oitr entire series of patients, therefore, have been 
grouped consistently, and no attempt has been made to re-classify them 
in accordance Avith the League of Nations “Atlas,” for AA'e doubt the 
accuracy of such a revision in retrospect. Each patient AAdien primarily 
seen has been grouped in accordance Avith our best judgment, and this 
grouping has been maintained for the duration of that particular pa- 
tient’s life. In other Aimrds, if a Group 3 patient has shoAim unusual 
regression folloAAang treatment, Ave have not seen fit to reclassify her as 
a possible Group 2, because confusion might result all along the line if 
this procedure Avere folloAved repeatedly. If reneAved activity of the 
lesion is seen after primary irradiation, and further treatment is in- 
stituted, that patient’s initial classification remains the same. In Group 
5 Ave have placed all patients Avhose primary treatment has been else- 
Avhere. This includes not only irradiated patients but also those Avho 
exhibited carcinoma of the vaginal vault folloAving panhysterectomy or 
Avho shoAved evidence of recurrence elscAA^here. This plan has simplified 
our classification considerably. 
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As shovTi in Table II, earlj’- cases (35) constitute barely 12 per cent 
of the patients observed. This figure varies little from that noted in our 
previous reports. The vast majority of the patients (238) exhibited 
advanced lesions (Groups 3 and 4), constituting 81 per cent of the 
series, while 20 of the patients (6.8 per cent) had received primary 
treatment elsewhere (Group V). These figures are discouraging, for 


Table II. Extent of Involvement (Schmitz Classification) 


GROUP 

NO. 

PER CENT 

1 

5 

1.7 

2 

30 

10.2 

3 

213 

72.6 

4 

25 

8.5 

5 

20 

6.8 


they would seem to show, in our experience at least, that patients seen 
with a relatively’" early lesion are comparatively’" rare. It cannot be de- 
nied, however, that errors in judgment ma,v put patients in Group 3, 
when they might conceivably’" have been placed in Group 2. Parametrial 
induration and even fixation may sometimes represent an inflammatory’" 
reaction that recedes with treatment ; it is this possibility that can "well 
give rise to the controversy’" about reclassification. 


AGE INCIDENCE, PARITY, RACE 

Reference to Table III calls attention to one fact that cannot be over- 
emphasized, the astonishing proportion of patients w’ho exhibit cervical 
carcinoma before they’" attain the age of fortyE The prevalence of the 
disease is so often associated in the mind of the ph.vsician with the later 
decades of life that the possibility^ of an earlier appeax’ance is discounted, 
thus valuable time is lost in diagnosis and institution of treatment. As 
a matter of comparison, the present figure of 27 per cent is someivliat 
mwer than that noted in our previous report "which "was 29.4 per cent, 
the youngest patient seen xvas a tAventy’"-txvo-month-old infant ; the ymung- 
est adult was twenty-t-wo and the oldest patient eighty'"-four. 


Table III. Age Incidence, Parity, Race 



decade 

NUMBER 

PER CENT 


1- 9 

1 

0.3 


10-19 

0 

0.0 


20-29 

10 

3.4 


30-39 

68 

23.2 


40-49 

87 

29.7 


50-59 

80 

27.3 


60-69 

42 

14.3 


70-79 

4 

1.3 


80-89 

1 

0.3 


Youngest, 22 mo.; 

oldest, 84 



27 per cent under 

age of 40 



Nulliparas 

25 

8.5 


Negroes 

29 

9.8 


Jewish 

3 

1.0 
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It would be superfluous to present statistics relating to the appearance 
and duration of symptoms prior to treatment. Irregular vaginal bleed- 
ing, both pre- and postmenopausal, generally accompanied with dis- 
chaige, has usually been present for periods of time, ranging anywhere 
months to a year and a half before carcinoma was eventu- 
ally discovered and treated. Neither should it be necessary to repeat 
the familiar story of delay in investigation for which both the patient 
and the doctor alike must share responsibility; delay in diagnosis be- 
cause of undue modesty, apprehension, lack of consultation, failure of 
adequate examination, and faulty selection of treatment. Too often ab- 
normal bleeding is assumed to be of a functional nature and hormonal 
therapy is instituted without tlioroiigh pelvic investigation and elimina- 
tion of organic disease. It must be conceded, however, that in excep- 
tional instances cervical carcinoma may develop rapidly, and even ex- 
tensively without the occurrence of sub,iective or objective sjmiptoms 
and signs. Hence the desirability of routine pelvic examinations with 
frequent biopsies is unchallenged. Catharine Macfarlane® aiid her 
group have shown what can be accomplished in this respect. The im- 
portance of prophylactic biopsy with cauterization or trachelectomy as 
indicated should be constantly stressed. In our own experience this has 
revealed unsuspected carcinoma in several instances. 

The percentage of nulliparous patients observed is 8.5; in the pre- 
vious presentation, the figure was 5.7 ; both these figures have a sig- 
nificance that should be appreciated. The percentage of negro patients 
has decreased from 13.4 per cent to 9.8 per cent. It is doubtful whether 
or not this variance has any particular meaning. With regard to the 
Jewish race, however, it is striking to observe that there were only 3 
such in the series, 1 per cent. 

RESULTS OF TREATMENT 

We have frequently commented upon the fact, as have many others, 
that freedom from signs and symptoms of cervical carcinoma for a 
period of five years following treatment is in no sense a criterion of 
“cure.” We have seen recurrence as late as ten years after the initial 
treatment; for that reason we prefer to use the term “salvage” when 
speaking of patients who have survived for five years or longer after 
therapy. On the other hand, as one of us pointed out in a paper pre- 
sented three years ago,^ prolongation of life for five years and longer 
has not infrequently resulted from the successful repetition of irradia- 
tion for recurrence. 

Our statistics therefore are presented on the following basis : 

1. Present-Day Salvage . — a. The number of patients alive following 
treatment when the observation period is reported, based on the total 
number of patients actually seen (absolute per cent). 

b. The number of patients alive following treatment when the ob- 
servation period is reported, based on the number of patients • actuallj'’ 
treated (relative per cent). 

2. Five-Year Salvage. — The added number of patients treated during 
the observation period who have survived for five years or longer but 
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have eventually died of carcinoma, of an intercurrent condition, or as 
in some instances, of an entirely different malignant growth (relative 
five-year per cent). Some patients in this eategory most certainly do 
not die of their original carcinoma, but this cannot be definitely stated 
unless proved with autopsj’’ ; hence it is unwise to include such individu- 
als as actually salvaged carcinoma patients, but attention may prop- 
erly be called to the fact that in this group, a certain number of women 
presumably did not die as a result of their initial malignancy. 

^ Table IV presents the results secured in the treatment of all patients, 
irrespective of grouping and embracing all forms of therapy. It will 
be seen that the absolute salvage is 12.9 per cent ; the relative salvage 
is 13.7 per cent; and the five-year salvage is 23.1 per cent. Five years 
ago, the percentages were 19.2, 20.5, and 25.3, respectivelj^ Ten years 
ago the percentages were 14.2, 15.7, and 20.7, respectively. This tends 
to show that as survivors grow older the mortality rate is influenced 
by those diseases incident to old age, and not neeessarily due to re- 
current carcinoma, unless definitely proved. This assumption is borne 
out by ’the fact that the five-year salvage figure is relatively constant. 
Furthermore, some patients who have reacted well to treatment die of 
intercurrent causes before the five-year observation period has elapsed. 

Table IV. General Results of Treatment, All Groups 


Of 293 patients observed, 38 are alive from 5 to 20 years 12.9 per cent (absolute) 
Of 277 patients treated, 38 are alive from 5 to 20 years 13.7 per cent (relative) 
26 additional patients survived from 5 to 15 years after 

treatment, establishing a 5-year salvage of 23.1 per cent (relative) 

(8 of these 26 patients presumably did not die of car- 
cinoma, and 3 untraced patients were alive 7, 8, and 
12 years, respectively, when last seen) 

Primary mortality (4 patients) 1.4 per cent 

The percentage of surviving ' patients who were over 40 years of age 
when they received their initial treatment is about twice as large as the 
corresponding percentage of survivors under 40. In other words, the 
older patients have done twice as well as regards survival as have the 
younger ones. 

T shotvs the results tabulated in percentages, as expressed in 

able IV, but arranged to show the results obtained in each group. The 
lesults secured in the so-called “early cases” (Groups 1 and 2) are ob- 
viously better than those exhibited by the series as a whole, as is to be 
expected. In Group 1, of 5 patients observed and treated, 2 are alive 


Table V. Results op Treatment, All Groups 


GROUP 

pati: 

SEEN 

ENTS 

TREATED 

ALIVE 

ABSOLUTE SAL- 
VAGE 

PER CENT 

RELATWE SAL- 
VAGE 

PER CENT 

5-year sal- 
vage 

PER CENT 

i 

o 

5 

5 

2 

40.0 

40.0 

3—60.0 



30 

8 

26.6 

26.6 

13 — 43.3 

0 

213 

208 

26 

12.2 

12.5 

46—22.1 


23 

15 

0 

0.0 

0.0 

0— 0.0 



19 

2 

10.0 

9.5 

2—10.0 


1 293 

277 

38 

12.9 

13.7 

64—23.1 










946 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


10 and 20 years, respectivelj'' ; an additional patient survived ten years 
and her death, at the age of 64, was attributed to apoplexy, but there 
was no autopsy. 

Of 30 patients in Group 2 observed and treated, 8 are alive from five 
to nineteen years. Five additional patients in this group survived from 
six to twelve years, of whom 4 definitely died of carcinoma, while one is 
untraced after eight years of good health. 

Of the 213 patients in Group 3, 208 were treated and 26 are alive 
from five to nineteen years. Twenty additional patients survived from 
six to fifteen .yeai’s after their initial treatment, of whom 11 are definitely 
known to have died as a result of cervical carcinoma. Of the remain- 
ing 9 patients, 4 were reported to have died of cardiovascular disease 
at an advanced age, as was a fifth patient, but since she had been op- 
erated upon a year before her death for a granulosa cell tumor of the 
ovary, this pathologic lesion may have been contributory to her death. 
The sixth patient died of carcinoma of the ovary fifteen years after 
treatment for carcinoma of the cervix, and at autopsy no trace of car- 
cinoma could be found in the uterus. The seventh patient died of 
diabetic coma, apparently free of cervical carcinoma. The eighth and 
ninth patients are untraced but ivere free of carcinoma when last seen, 
seven and twelve years after treatment, respectively. Eecent investiga- 
tion leads us to believe that thej’’ are .still alive, but they have not been 
definitely located at this writing. 

None of the patients in Group 4 survived the five-year period. 

In Group 5, two patients were alive eight and ten years after treat- 
ment, respectively, out of 20 patients seen and 19 treated. 

Four patients died primarily as a result of treatment, a mortality of 
1.4 per cent. Autopsy Avas performed in each ease. In two instances, 
pelvic peritonitis developed promptly, with death occurring on the 
seventh and tenth postoperative days, respectively. These Avomen Avere 
betAveen 40 and 50 years of age and the post-mortem examinations re- 
vealed pyogenic processes in the uterus and adnexa in addition to acute 
suppurative pelvic peritonitis. Eadium therapy AAms undoubtedly the 
factor in producing or at least activating virulent pelvic infection. The 
other tAvo deaths occurred in older Avomen, 54 and 64 years of age. One 
died on the eighth postoperative day, the other on the tAventy-first. In 
neither ease Avas peritonitis found at autopsy. Both exhibited advanced 
cardiovascular and renal disease in addition to the pelvic findings of 
advanced carcinoma. Consequently these fatalities could scarcely be 
ascribed to the radium applications. Specific experience Avith pelvic 
peritonitis resultant from radium therapy has been detailed in a pre- 
vious communication.® It may be stated that even the most careful 
preoperative care and preparation cannot invariably exclude the pos- 
sibility of the development of postirradiation peritonitis Avith potential 
fatality. The part that interstitial irradiation may play in such an out- 
come is problematical. 

TREATSIENT AVITH SURGERY AND IRRADIATION 

Surgery Avas a factor in the treatment of but 8 patients. Four of 
these Avere treated primarily by us,_ betAveen 1921 and 1923. Inmediate 
panhysterectomy was carried out in 2 patients in Group 1. One was 
f olloAved Avith recurrence in the Amginal Amult three years later, irra la- 
tion Avitli radium and x-ray Avas successful, and the patient has noAV sur- 
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vived for twenty years. The other died nine months later. Two patients 
in Group 2 received preliminary irradiation "with radium, followed by 
panhystereetomy and subsequent irradiation; one died of recurrence in 
one and one-half years ; the other survived for six years. 

Four patients had primary panhystereetomy elsewhere. Their origi- 
nal grouping is problematical, and they were accordingly placed in 
Group 5. None received preliminary irradiation as far as we Imow. 
Three of them treated by us, 2 with radium and one with x-ray for 
vaginal vault recurrence -within a year of the primary operation, sur- 
vived less than a year. The fourth patient, treated with both radium 
and x-ray, is now alive eleven years (Table VI). 


Table VI. Treatment, Surgery and Irradiation, 8 Patients 


GROUP 

PATIENTS 

PRELIMINARY 

IRRADIATION 

OPERATION 

SUBSEQUENT 

IRRADIATION 

ALIVE 

RELATIVE 

SALVAGE 

PER CENT 

1 

2 

1, Yes; 1 No 

Comp. hyst. 


1 

50 

2 

2 

Yes 

Comp. hyst. 



0 

5 

4 

No 

Comp. hyst. 

Yes 

1 1 

25 

Total 

8 




2 

25 


Thus no patient was treated solely by surgery. The very prompt 
recurrence noted in each instance is mute evidence of the inadequacy 
of the surgery performed on these patients. It was probably not of the 
type of which Lynch and Bonney are capable, and serves to stress the 
point that if a surgical decision is made, it must be carried out by one 
qualified to perform a truly radical operation based on the premise of an 
undoubtedly early lesion. 

f 

TREATMENT WITH IRRADIATION 

Irradiation was used solely in the treatment of 269 patients. The 
results are tabulated in Table VII, according to groups, contrasting the 


Table VII. Treatment, Irradiation Only, 269 Patients 


GROUP 

patients 

alive 

REL. SALVAGE 

PER CENT 

5-year 

salvage 

patients 

PER CENT 

1 

3 

1 

33.3 

2 

66.6 

2 

28 

8 

28.5 

12 

42.8 

O 

208 

26 

12.5 

46 

22.1 

4 

15 

0 

0.0 

0 

0.0 

0 

15 

1 

6.6 

1 

6.6 

_ iotal 

269 

36 

13.3 

61 

22.6 


salvage with five-year salvage. It can readily be seen that 
sinc^ little altered from those presented in Table V, 

rhe number of patients in whom surgical treatment was combined 
I irradiation therap 3 ’- is relatively insignificant. 
iGth interest is the manner of employment of irradiation therapy'- 
this r achieved. During the observation period upon which 

to based, treatment underwent several changes. Prom 1921 

iimili used principally, most often as a single primary^ 

'I'ith th after the experience of our first year. External irradiation 
e x-ray^ was employed more or less sporadically’^ during this time. 















948 


AMEKICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


subsequent to the local use of radium, and most often in nf 

recurrence From 1931 to 1934, it was used much more frequently and 

plfn“if\Trinr to the radium applications, and as a regular 
P tins time, too, the x-rays ivere used more 

1934^^113 advanced eases with the exclusion of radium. In 

1934 and 1935 external irradiation first began to be used as a pre- 
mniary procedure and 12 patients were so treated. Ten received x-ray 
therapy both before and after the use of radium during this time. Since 
1936, prelminary external irradiation has been instituted as a routine 
procedure of choice, and this plan is in vogue at present. Hence this 
report is based on an observation period of fifteen years, during which 
ladium was generally used primarily and x-ray therapy was utilized 
afterwaid. as a siippleiTiental factor in the majority of the patients 
treated. 


Table VIII presents the various measures of radiation therapy em- 
ployed and shows the number of patients treated by each plan, together 
with the contrasted present-day and five- 3 '^ear salvage. No attempt has 
been made to indicate the effect of the varying forms of treatment upon 
each group, since so relatively few patients were in Groups 1 and 2. It 
will be noted that those patients treated with both radium and x-ray 
present superior survival rates. It would seem that those patients re- 
ceiving preliminary irradiation show a higher salvage rate, but it must 
be remembered that these were the patients ivho were treated more 
recently by this method. Only when another five-year observation period 
has elapsed can we evaluate this newer technique. 


Table VIII. Types of Irradiation Treatment and Results 


IRRADIATION 

patients 

ALIVE 

RELATIVE . 
SALVAGE 

SURVIVORS 

5 -YEAR 
SALVAGE 

Single radium 

115 

17 


29 

25.2% 

Repeated radium 

22 

2 


3 

13.6% 

X-ray only 

33 

0 


-0 

0.0% 

X-ray and radium 

99 

17 


26 

26.2% 

Subsequent 

77 

11 


19 

24.6% 

Preliminary 

12 

4 


4 

33.3% 

Both 

10 

2 


3 

30.0% 


We note in Table IX the influence that reirradiation for recurrence, 
has had on the survival rate. Comparison of these figures with our 
previous report on this subject three jmars ago shows that at that time 
46.2 per cent of our patients then alive from five to sixteen j^ears follow- 
ing initial radiation had survived because of repetition of treatment 
during the observation period, while the balance of the survivors at that 
time (53.8 per cent) had received but a single course of therapjL This 

Table IX. Influence op Eeirradiation 
Patients treated, 269; Survivors, 36 


22 patients (61.1 per cent) are alive from 5 to 18 years without 
evidence of recurrence, following a single course of radiation 
therapy, a relative salvage of 8.1 per cent 
14 patients (38.9 per cent) survived 5 to 18 years because of re- 
irradiations during the observation period, increasing the rel- 
ative salvage to 13.3 per cent 
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lowered trend of ultimate survival in the reirradiated group is readily 
understandable, w^hen one considers that patients receiving repeated 
treatments for recurrence are likeh’- to die-sooner. 


- -CARCINOMA OF THE CERVICAL STUMP 

Among 293 patients, carcinoma of the cervical stump was encountered 
14 times, an incidence of 4.7 per cent. This includes all patients seen, 
irrespective of •when the supravaginal hysterectomy had been performed. 
The time period varied from one to ■twent 3 ’--five jmars. Pour of the 
patients have survived treatment from eight to fourteen jmars, a present- 
day salvage of 28.5 per cent, while 3 additional patients survived six, 
nine, and eleven j’-ears, respectivelj^, a five-j’-ear salvage of 50 per cent. 
Two of the latter patients died of recurrent carcinoma; the third, who 
surwved eleven A’-ears, presumably’- _ died of cardiovascular disease, but 
there -was no autopsy^ This is the same patient who w’as previously 
mentioned as having been operated upon a y’-ear prior to her death for 
a granulosa cell tumor of the ovaiy. Further discussion relating to the 
problem of cervical stump carcinoma is not pertinent to this report, 
other than to note the fact that the results of treatment have been bet- 
ter than with carcinoma of the cervix in general. Our views relative 
to^ the occurrence and possible avoidance of this condition, together 
have been expressed in previous presentations®’ " 


Table X. Carcinoma of Cervical Stump 


Carcinoma of cervix 293 patients 

Carcinoma of cervical stump 14 patients 

Incidence 4.7 per cent 

Present-day salvage (8 to 14 years) 4 28.5 per cent 

Fh’e-year salvage (6 to 11 years) 7 50.0 per cent 


TECHNIQUE OF IRRADIATION 

The transition from radium therapy'^ alone to its correlation with 
external irradiation has been mentioned briefly^ in a preceding para- 
graph. The technique, -with variations, should be described as a mat- 
ter of record. 

Radium Application . — During the observation period embodied in this 
eport (1921 to 1936), intracervical and interstitial applications were 
mp oyed^ using (1) a 50 mg. capsule of radium, screened -with 0.3 mm. 

1.0 mm. of brass, enclosed in black rubber tubing of 2 mm. 
placed in the cervical canal; (2) 8 needles, each contain- 
erall r • ^^dium, screened with 0.3 mm. of Monel metal and gen- 

tota/Vl^^^^^^ about the periphery’- of the growth. This combination 
mg. of radium W’hich was held in position wdth gauze pack- 
1924 requisite to insure varydng dosages. Prom 1921 to 

1924 ^''ai’age dosage wms bet-ween 2,000 and 2,200 mg. hr.; from 
avp>.„^° averaged 3,000 mg. hr.; dui’ing 1927 and 1928, the 

ai" if^ 4,300 mg. hr. ; from 1928 to 1936 it was decreased to 3,600 
ditioi many' severe reactions. Beginning in 1935, an ad- 

{q I'eoi capsule, screened -nuth 0.5 mm. of platinum, -was obtained 

P ace the brass capsule or to use in conjunction -with it sometimes. 
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This armamentarium continued in consistent use until early in 1938 
when three 50 mg. capsules screened with 1.5 mm. of platinum and ten 
lU mg. needles screened with 0.5 mm. of platinum were secured to replace 
le former equipment. Several more years of observation will have to 
elapse before we can evaluate what change, if any, has resulted from 
this alteration in screening. 

y ■^PPl'icO'tion. The late "Willis F. Manges and his, associates 

d. I. Farrell, Jr., and R. Manges Smith directed the technique of ex- 
ternal irradiation throughout the period of time covered,, by this re- 
port. Since 1938 this phase of the treatment has been supervised by Karl 
Kornblum and his co-workers. 


Prior to 192 1 massive doses were given at a single sitting at right 
angles to one of 3 or 4 pelvic ports. The amount given was that which 
the skin would tolerate, and the entire course was completed in three 
or four days. The factors were 3 ma. at 170 to 200 kv., filtered through 
0.5 mm. of copper and 1.0 mm. of aluminum at 50 cm. skin-target dis- 
tance, through ports 16, 19. or 20 cm. square. The total dosage delivered 
through each port varied from 800 r. to 2,100 r. 

After 1927 the fractional method was followed, treatment being di- 
rected through 4 ]iorts, 2 anteriorly and 2 posteriorly, with the factors 
as previously mentioned. The ob.iect then was to deliver 100 per cent 
of the skin erythema dose into the depths of the pelvis in two weeks by 
giving treatment on alternate days until the saturation level was reached. 
Treatment was then continued two more weeks. The total dosage de- 
livered through each port b.y this method varied from 1,400 to 1,500 r. 
This plan was followed with but little variation throughout the re- 
mainder of the observation period. 

It was about this time that external irradiation began to be used more 
or less as a routine procedure prior to the application of radium. In 
1938 and 1939, still employing the same factors, multiple portals aver- 
aging four in number, two anteriorly and two posteriorly, continue to 
be employed, cross-firing on the uterus. Two such areas are treated 
daily, each receiving 200 r. (measured in air). The treatments are con- 
tinued until a well-marked erythema is obtained which in general will 
occur with a total of 1,600 to 2,400 r. to each portal, and such a series 


requires about three weeks for completion. 

"When we began to use preliminary external irradiation, the radium 
was applied near the termination of the x-ray treatments or soon after- 
ward. Now the radium application is delayed from two to three weeks, 
because reactions were sometimes too severe when the internal and ex- 
ternal irradiation coincided too closely. There is no doubt that the 
x-rays diminish local necrosis, slough and infection; pain and bleeding 
are frequently relieved as well. On the other hand, if too long a time 
elapses before applying the radium, vaginal vault contractures may oc- 
cur that render radium insertion difficult. It remains to be seen what 
the five-year results will be with this present technique, but the present 
trend of three- and four-year survivals augurs well. _ _ _ 

In cooperation with the x-ray department, we are about to initiate 
transvaginal or so-called cone therapy in conjunction with preliminap 
external irradiation and the local use of radium. The apparently satis- 
factory results attained by Behney and others with this method are 
convincing, and we are eager to institute this feature as a part ot oui 

routine. 
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HISTOLOGIC GRADING AND PROGNOSIS 

We have no reason to change onr views with regard to the imprac- 
ticability of attaching prognostic significance to the histologic grading 
of carcinomatous lesions of the cervix. Eadiosensitivity is relative and 
radiocurability is not an equivalent term. The response to irradiation 
is not only contingent upon the biologic processes that are constantly 
going on in all the tissues within range of treatment but also, to an ap- 
preciable extent, upon the age and physical status of the patient and 
the amount of irradiation administered. Consequently it is probable 
that prognosis depends to a far greater extent upon the clinical charac- 
teristics of the lesion and its subsequent response to irradiation than 
upon primary microscopic gradation. The majority of our surviving 
patients exhibited lesions of a low or intermediate grade of malignancy 
and patients with an anaplastic, highly malignant type of tumor cell 
frequently reacted badly to irradiation. Those with adenocarcinoma 
did relatively poorly. 

COMMENT 

Time and space will not permit discussion of numerous interesting 
problems peculiar to individual patients in this series, occurrences which 
perhaps are not an uncommon experience in any similar group. Some 
have been touched upon in passing, as the occurrence of multiple malig- 
nancies and the coincidental finding of pelvic inflammatory disease. 
Granulosa cell tumors of the ovary were removed from 2 patients, ten 
years after successful radium therapy for cervical carcinoma. In- 
stances of carcinoma developing in cervices that have been subjected 
to previous repair have occurred and several times malignancy has been 
discovered by routine cervical biopsy or amputation; coexistence vdth 
syphilis is not infrequent. Odd metastases have been observed; annoy- 
ing bladder and bowel lesions have been seen. Fistulas are Icnoum to 
have occurred in at least 12 per cent of our patients; how many more 
IS problematical as the exact circumstances attending the deaths of pa- 
tients in remote areas are not always clear. The list could be prolonged ; 
much material is available for further associated investigation. 

An intimate study such as this, pursued over a period of twenty 
years, is bound to be discouraging in view of the low survival rate 
presented. The personal contact with so many hopelessly ill patients, 
iiiid with their grieving relatives and friends creates impressions that 
can never be erased. When experience tells us that one out of four or 
five patients will perhaps remain well for five years or more, and that 
if we follow such survivors sufficiently long, death from recurrent car- 
cinoma will eventually claim half of them, it cannot leave one light- 
hearted. Year after year we see the same large group of women coming 
to us Avith far-advanced disease because so often ignorance and indif- 
ference have resulted in late diagnosis, this in spite of Augorous cam- 
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paigns to spread the knowledge required to insure an early diagnosis and 
the institution of effective treatment. 

But there is the brighter side, the supreme satisfaction that comes 
with seeing those who improve and remain well. It is these successes 
that keep alive that spark of effort, which induce us to go on and on, 
constantly trying to improve our methods, not only by seeking new de- 
partures in treatment, but by analyzing and profiting by the failures 
of the past. 

SUMMARY 

1. An analysis of a series of 293 patients with carcinoma of the 
cervix observed on the Gynecological Ward Service, Jefferson Medical 
College Hospital, from Sept. 1, 1921, to Sept. 1, 1936, of whom 277 
were treated, is presented, based upon a follow-up study of 97.2 per 
cent of the patients seen and of 97.8 per cent of those treated. 

2. An absolute present-day salvage rate of 12.9 per cent, a relative 
present-day salvage rate of 13.7 per cent, and a relative five-year salvage 
rate of 23.1 per cent are presented. These are contrasted with rates of 
19.2 per cent, 20.5 per cent, and 25.3 per cent respectively, published in 
1936 ; and with rates of 14.2 per cent, 15.0 per cent, and 20.7 per cent 
respectively, published in 1931. 

3. Various phases of the analysis are discussed and compared with 
the previous reports, together with the exhibition of pertinent data. 
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DISCUSSION 

DR. CHARLES A. BEHNEY. — This paper represents more than twenty years 
of work by one individual, a unique series in which comparisons are of greater 
value than when the observations of various persons are recorded. 

The extent of involvement in Dr. Scheffey ’s group of patients is fairly typical 
of similar series in the average hospital. One series wliich varies materially from 
it is that from the Woman’s Medical College Hospital, with its astonishingly large 
proportion of cases in Groups 1 and 2. I have always suspected that these latter 
figures were less the result of the routine examinations of apparently healthy women, 
than the outcome of years of persistent teaching by Dr. Macfarlane and her^ as- 
sociates, of hundreds of students in the importance of routine pehuc examinations 
and frequent biopsy. These after graduation searched diligently for early lesions 
of cancer, which when found were promptly referred to the Woman’s Medical Col- 
lege for treatment. 
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At the end of five years, 23.1 per cent of patients were living and free of symp- 
toms of cancer. Fifteen years later, only 12.9 per cent were still well, a deterioration 
in results amounting to about 44 per cent. Several years ago Kimbrough and 
Tompkins studied the records of the gynecologic service of the University Hospital, 
to compare the ten-year salvage of carcinoma of the cervix, with that at the end 
of five years. They found that in the second semidecade, 17 per cent of the patients 
who had been well after five years died of carcinoma or some other disease. Like- 
wise, in the series of Ward and Sackett, there was a 27 per cent loss, and in Ljuich’s 
series, one of 17 per cent in the second five years after treatment. Bonney reports 
a decrease of 23 per cent in liis salvage, five to ten years after radical hysterectomy 
for carcinoma of the cervix. It would be very interesting and enlightening, if ten- 
to twenty-year results in Grade 1, 2, 3, and 4, respective!}’, could be compared. It 
would be logical to find less deterioration in the statistics of Grades 1 and 2 than 
in those more advanced, since dissemination would be less probable before treatment 
was applied. 

It is obvious that a woman who had been afflicted with carcinoma of the cervix, 
and who is ■well five years after being treated, cannot be guaranteed freedom from 
subsequent recurrences. Yet, I doubt whether in a series of patients of a similar 
age, suffering from coronary disease, cerebral hemorrhage, nephritis, etc., any 
method of treatment will permit 25 per cent to be free from symptoms five years 
after treatment. The patient who had cancer of the cervix, furthermore, can enjoy a 
comparatively unrestricted life during this five-year period. This point should lend 
a more cheerful aspect to cancer of the cervix, and if more generally known, should 
remove some the prevalent horror for this disease. 


DE. CATHAEINE MACFARLANE. — Knowing the difiiculty of keeping in touch 
Fith ambulatory patients in a large city, I was particularly impressed with the 
fact that Dr. Scheffey has been able to follow-up 97.8 per cent of his cases. This 
demonstrates the enthusiasm of the Department of Gjuiecology of Jefferson Medical 
College and the efficiency of that Hospital’s Social Service Department as 'W’eU. 

The fact that less than 12 per cent of Dr. Scheffey ’s patients were in Groups 1 
and 2 of the Schmitz classification, once more calls attention to the tragic delay 
"hich elapses in so many of these cases between the first symptom and adequate 
treatment. It once more raises the question of the responsibility for this delay. 
In a series of 83 cases of cancer of the cervix admitted to the gynecological ser-race 
of the Hospital of the Woman’s Medical College, the delay period ranged from three 
dajs to five years. The average is approximately eleven months. A study of the 
records of these cases revealed the fact that in 77 per cent the delay was due to 
the patient’s ignorance, indifference or fear, while in 23 per cent the responsibility 
for the delay rested upon the family physician. Prescribing ■without examining, ex- 
amining without inspecting the cervix, failure to make a biopsy, lack of a good 
patliologist were the chief factors in the physician ’s delay. It would seem that 
these factors were preventable. 

After W’atching the success attending tile efforts of the Committee on Maternal 
-lortality of the Philadelphia County Medical Society, under Dr. Philip Williams’ 
cauership, I have felt for a long time that a similar committee devoted to the study 
of the delay period in cancer of the uterine cervix might accomplish a great deal 
to eliminate the element of physicians’ delay in these cases. 

Further study of Dr. Scheffey ’s paper reveals the fact that in 115 patients re- 
eeiiing a single radium treatment, the five-year salvage ■was 25.2 per cent, whereas 
m 99 patients receiving both x-ray and radium, the five-year salvage was 2G.2 per 
eent. The close similarity of these percentages raises the question as to whether or 
”ot Il'e x-ray plays an essential role in the treatment of cancer of the cervix. It 
"ould be interesting to have these cases analyzed according to the stage of the disease 
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present. It would also be interesting to compare Dr. SehefEey’s statistics in this re- 
spect with those of other large clinics. In view of the fact that in the Hospital of 
the Woman's Medical College we invariabty use both radium and x-ray, I am not 
in a position to express an opinion. 

DE. GEOEGE LAWS. — ^Will Dr. ScheiTe3' tell us how raanj^ cases of carcinoma 
of the cervix passed through the large clinic in the Jefferson Hospital and did not 
go into the wai'd and Jiow many early cases were picked up at the clinic? In our 
work we have been limited in our treatment of patients with the advanced disease. 
After failing to cure them, we are not able to continue to treat them on account of 
lack of facilities. 

DE. SCHEFEEY (closing). — ^Dr. Macfarlane’s suggestion regarding the forma- 
tion of a committee to reduce the mortalitj' from cervical carcinoma, along the lines 
of the work that has been accomplished in the field of maternal mortality, is indeed 
a valuable one and worthy of further tJjought. 

My impression is that the results obtained during the past four or five years, 
which of course do not influence the present report, will show improvement, since 
external irradiation with x-raj^ has preceded local radium applications. It was only 
during the last year or so of this report that such a technique was employed more 
or less routinelj'. It seems to me that the present three- and four-j'ear survivals 
indicate a more hopeful trend. 

What I especially wanted to point out tonight was; First, the number of pa- 
tients now alive from five to twentj' years after treatment; second, the additional 
number who survived treatment for five j'ears or more, but had eventually died 
either from recurrent or unarrested carcinoma, or from some intercurrent disease. 
In the latter instance, in the absence of an autopsy, we have classified these deaths 
as due to carcinoma even though such a presumption may not have been correct. 
On this basis the five-year salvage has remained more or less constant, ranging 
from 22 to 25 per cent throughout the observation period. 

Dr. Behney has referred to the findings of Kimbrough and Tompkins, who com- 
pared the salvage at the expiration of five- and ten-year periods. It so happens that 
I discussed that paper, and our results closely approximated theirs : 18.8 per cent of 
the patients who had been well after five years died thereafter of carcinoma or of an 
intereurrent condition. 

In answer to Dr. Laws I would say that our patients reach the gynecologic service 
either by direct reference to the hospital or through the out-patient department. 
If other arrangements can be made, we try not to admit hopelessly ill patients 
(Group 4;). With an active but limited service of 27 beds, such a policy is neces- 
sary, but we take care of every patient that we think can be helped. Others must 
be sent to institutions designed to provide care for incurable cases of any sort, 
and this is not infrequently resorted to with patients who have received the maximum 
treatment that we have been able to provide for them without avail. 



THE CONTRACTIONS OF THE nUI\IAN UTERUS DURING 
PREGNANCY AND I.ABOR*^ 

Lko AVii.sox. I\I.D., Nkw Youk, N. Y. 

(From ihc Drparlmait of Ohstrirics nnd Gpnccolofl;/, ^lorrimnia Ciiy Hospital) 


O ECENT .studios of the luolilily of the noii^ravid human uterus 
* ' have revealed the presence of a cycle of myometrial activity under 
the control of the ovarian hormones.’-'’ The contractions in the follicular 
phase of the menstrual cycle are characterized by small amplitude, short 
duration, short intervals between contractions, and hip:h tonus. In the 
luteal phase, which follows ovulation, tiic contractions gradually in- 
crease in amplitude and duration but decrease in frequency and tonus. 
The maximum amplitude is reached as a rule at the onset, of menstruation 
after which there is a gradual return of the small waves. This cycle 
has been reproduced in castrates by admiiiistering the ovarian hormones 
in the natural sequence; tii-st e.strogen alone and then together with 
progesterone.' The possibility that the change from the follicular to 
the luteal phase contractions rciircscnts a prooravid phenomenon, 
analogous to the secretory transformation of the endometrium, stimu- 
lated this study of the motor activity of the uterus during pregnancy and 
labor, which was begun in October, 1939. 


The misconception has arisen in some quarters that the uterus, under 
the alleged inhibitory influence of progesterone, remains quiescent during 
pregnancy. While this may be the ca.se in the rabbit., as claimed 1w 
Knaus, Rejmolds and others, the evidence is conclusive that proges- 
^ronef augments the conti'actility of the human uterus.-"' Braxton 
iclts,” in 1871, demonsti'ated by abdominal and vaginal palpation that 
the human uterus undergoes spontaneous intei’inittent contractions 
throughout pregnancy. Schatz,*’ in the following year, published the 
_ records of labor pains obtained by means of an intrauterine bag. 
IS method has since been used successfully by a number of workers 
m studying the effects of drugs on the puerperal uterus. The bag, liow- 
®'’er, IS not a practical means of recording the contractions of the preg- 
^a.nt uterus because of the danger of abortion and infection. Technical 


^ meeting of the New York Academy of Medicine, Section of Obstetrics 
tMo ' ^°''ember 25, 1941. 

the Progesterone in the absence of estrogen has little If any effect on 

tales mvornot the combined action of progesterone and estrogen that stimu- 

hormones Tim 'it o-otivity. Since the corpus luteum and the placenta produce both 
Conditions in P^re progesterone effects can occur only under experimental 
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difficulties also arise in maintaining sufficient pressure within the bal- 
loon probably due to the extreme distensibilitj'’ of the gravid uterus. 

The first attempt at external hysterography was made by Schaeffer'^ 
in 1896, but his apparatus was too cumbersome. Rubsamen,® in 1920, 
introduced a second method wliich, while ingenious, was inaccurate 
in use. The first dependable ai^paratus for external hysterography was 
designed by Dodek^ in 1932 in connection with a study of the action of 
drugs and anesthetics on the parturient uterus. Since then a number 
of modifications of his technique have appeared. Most of the present 
external methods are based on the principle that the contraction of the 
uterus results in a. forward displacement of the anterior abdominal wall. 
The degree of displacement can be measured by placing a suitable tam- 
bour, usually pneumatic or mechanical, in contact with the abdomen in 
the region of the umbilicus. Fenning^^ has recently perfected an ex- 
tremelj'- sensitive electrical method of recording the abdominal wall 
movements. 

MATERIALS AND METHODS 

The abdominal tambour employed in this study is of the pneumatic 
type and is essentially an inexpensive and simplified modification of the 
Dodek apparatus. It has proved to be highly sensitive and very satis- 
factory in use. The details of the set-up are shown in Fig. 1. A total 
of 283 recordings ivere obtained from 81 patients, ■white and colored, 
ranging in age from 16 to 40 years, who were attending the prenatal 
clinics or residing on the obstetric wards of the Morrisania City Hospi- 
tal. Both normal and abnormal eases of pregnancy and labor were 
included. The greatest number of tracings from a single patient Avas ■ 
23, the least one. Thirtj^ Avomen Avere pregnant for the first time ; the re- 
maining 51 patients had from 1 to 14 preAuous pregnancies. 

In some patients Aveeklj^ obserAmtions Avere made throughout preg- 
nancy, beginning Avith the third month Avhen the uterus had risen suf- 
ficiently aboAm the symphysis to make contact Avith the abdominal 
tambour. In other cases, daily recordings Avere made at various stages 
of pregnancy for one or more Aveeks. Tracings Avere also obtained from 
Avomen in labor, term, and premature, and from women in AAdiom labor 
Avas being induced by various means (castor oil, quinine and pituitrin, 
stilbestrol, pregneninolone, rupture of the membranes, and bougies). 
The indications for the inductions Avere toxemia of pregnancy, post- 
term pregnancy, premature rupture of the membranes and heart disease. 
One case of hydatid mole Avas also studied. A feAV observations Avere 
made in the early puerperium, but contractions AA^ere rarely recorded 
after the fifth day because of uterine inAmlution. The recordings -Avere 
made for a minimum of thirty minutes Avith the patient lying quietly 
but comfortably in bed. Most tracings ran for one hour and in some 
cases as much as three hours. 


RESULTS 

The results of this study Avill be presented by describing several tjqiical 
cases Avhich illustrate the important features. 
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ECTOPIC PREGNANCY 

Case 1. — j\r. H., wliite, 38 years of age, para ii, entered the Vander- 
bilt Clinic® for primary dysmenorrhea. IMeuses previouslj^ were regular 
every Uventy-eight days. The last period, however, began Feb. 5, 1940. 
Pelvic examination on ]\Iay 2, 1940, failed to reveal any signs of preg- 
nancy. The following kymographic records were made with an intra- 
uterine balloon: Fig. 2, A (i\Iay 2, 1940) showed the presenee of minute 



Pig. 1. — ^The abdoininal tambour consists of an aluminum funnel, 2% inches in 
diameter at its base, whicli is covered by rubber tissue to form a diaphragm. A leak- 
Proot attachment of the diapliragm is secured by cementing it to a tightly-fitting, 
rubber-covered spiral spring (used in contraceptive pessaries) around the base of the 
funnei. Direct contact of the diapliragm with the skin is avoided by interposing a 
perforated metal band. Contact is made by meanc. of a corlc cemented to the dia- 
phragm. If this were not done, perspiration would make the diaphragm adhere to the 
®km and the body heat would raise tlie air pressure in the conducting system. The 
abdominal tambour is held in place by means of a canvas belt and stout rubber bands 
which hook on to a clasp ring at the neck of the funnel. Pressure tubing connects the 
abdominal and recording tambours, but a T-tube is interposed to permit adjustment 
of. the pressure. The T-tube is clamped in an interval between contractions (deter- 
mined by palpation). 


barely discernible waves. The balloon pressure was low (40 mm. of 
mercury) despite the introduction of an additional volume of air. We 
now recognize these findings as being characteristic of early gestation. 
Fig. 2, B (May 16) and C (May 20) revealed a similar picture but the 
intramuscular injection of pituitrin (20 I.U.) evoked a prompt tonus 
vise and the appearance of moderate size contractions. Pig. 2, D 
(May 23) showed large prolonged contractions of the type usually seen 
a few days preceding and during menstruation. The patient now com- 
plained of mild abdominal pains and slight vaginal bleeding. These 

*I am indebted to Professor Benjamin P. Watson for permission to include this 
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symptoms suddenly became markedlj’’ aggravated on May 26 1940. 
Laparotomy two days later disclosed a ruptured left tubal pregnancy. 
The uterus was slightly enlarged ; a small fetus, placenta, old and recent 
blood clots were found free in the peritoneal cavity. 

The exact time of rupture was uncertain, but from analysis of the 
clinical and pathologic pictures, it is probable that a mild rupture oc- 
curred some time between May 20 and 23, and a second but more ex- 



pig. 2. — (Case 1.) Contractions recorded by intrauterine balloon in a case of 
tubal gestation. A, B, and G before rupture reveal practically no contraction waves 
and low pressure which is not increased by introduction of additional air because of 
extreme distensibility of uterus. Pituitrin, however, produces increased tonus and 
moderate size contractions (C). Following rupture large uterine contractions are 
recorded without use of pituitrin (D). Time intervals indicated in minutes. 




•tU_AMUlllAJUL 


Pig. 3. — (Case 2.) Uterine contractions recorded by external hysterography at 
monthly intervals during a normal pregnancy. A, Third month ; B, fourth montn ; o, 
fifth month; D, sixth month; E, seventh month; F, eighth month Note totally ar- 
rhythmic pattern of motility during pregnancy. Two types of contraction waves 
present: (1) large prolonged waves (Braxton BHcks contractions) and sma 

waves of short duration. Sharp vertical thrusts (P) are caused by fetal movements. 
Time intervals indicated in minutes. 


tensive rupture took place on May 26 when the symptoms suddenly 
became acute. The registration of the large _ contractions for the first 
time in Fig. 2, D is accounted for by the diminished uterine distensibility 
following the disturbance of the gestation, .Prior to the tubal rupture 
uterine contractions were recorded only after the administration ot 
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pituitrin. It is evident that the intrauterine balloon is not a satisfactory 
method of hysterography during gestation. 

NORJIAL PREGNANCY 

Case 2.— M. T., white, 26 years of age, had one pre\dous full-term 
pregnancy. Expected date of confinement June 10, 1940. The following 
series of tracings were made by external hysterography at monthly inter- 
vals during the major portion of an uncomplicated pregnanej’’ : Fig. 3, 
A (Dec. 15, 1939) during the third month, B (Jan. 19, 1940) fourth 
month, C (Feb. 14, 1940) fifth month, D (March 13, 1940) sixth month, 
E (April 24, 1940) seventh month, and F (May 15, 1940) eighth month. 
Delivery occurred spontaneously on June 4 after a six-hour labor. 

This series, which is tyiiical, demonstrates tJiat the human uterus 
normally contracts in a totally arrhythmic fashion throughout preg- 
nancy. There are two types of contraction waves : 

1. Large prolonged arrhythmic waves of one to five minutes’ duration 
which are easily palpated and are often perceptible to the patient as a 
cramplike sensation or pain (false labor pains). These are the Braxton 
Hicks contractions. Tiiey probably represent mass contractions in which 
all the uterine muscle fibers participate. At times these large arrhyth- 
mic waves occur at frequent intervals and rarely they maj’’ be alisent 
in a two-hour period of observation. 

2. Small arrhythmic waves not exceeding one minute in duration. 
They are seldom present during normal labor, cannot be palpated, and 
are rarely noted subjectively. They were only recently described by 
Douglas lMurphy^“ and may represent regional myometrial activit 3 ^ 

Periodic variations in contractility corresponding to the time of men- 
struation (if pregnancy' did not exist) have not been observed. Nor has 
any progressive increase in myometrial activity been noted as gestation 
advanced. The contractions throughout pregnancy are totally irregular. 

INDUCED PREJIATURE LABOR 

Case 3. — ^D. hi., -white, aged 33 years, a multipara, was hospitalized 
because her pregnancy was complicated by chronic nephritis. A series 
of daily tracings (Fig. 4) was obtained during a twelve-day period pre- 
ceding induction of premature labor. The last menstrual period began 
July 15, 1939, and the date of expectancy was April 22, 1940. The first 
tracing was obtained on March 3, 1940. Labor was induced March 14 
during the thirty-fifth week of gestation by the oral administration of 
100 mg. of stilbestrol in 5 divided doses at horuiy intervals followed by 
castor oil, quinine, and pituitrin. Labor began after the fourth dose 
of pituitrin and terminated spontaneously eight hours later in the birth 
of a living premature infant. 

This group of tracings demonstrates the rather abrupt change from 
the markedly irregular contractions of pregnancy to the rhythmic pat- 
tern of motility in labor. The contractions sho-wn in Fig. 4, L, which 
were recorded a few hours preceding the induction, occurred regularly 
at eight-minute intervals and were painless. Rhythmieity, however, is 
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not an invariable forerunner of labor. For example, Fig 3 J) showed 
a group of 6 contractions occurring at two-and-one-half -minute intervals 
but this rhythmic activity was not maintained, and labor did not start 
until eleven weeks later. 









AJLAAAAAAT-^ 


Pigr. 4. — (Case 3.) Daily tracings during eighth month of pregnancy begin- 
ning twelve days before the induction of premature labor for chronic 
Totally arrhythmic pattern of contraction with painiess large and small waves peiore 
labor (A-L). During labor (jll) all contractions are large, painful and rhytnmic. 
Spontaneous delivery occurred ten minutes after end of tracing. 


What do these transient episodes of rhythmic myometrial activity 
during pregnancy signify? If would seem that they represent attempts 
by the liteTus to evacuate its Contents. It is well known that the uterus 
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is capable of expelling the fetus at any stage of gestation. Why it usu- 
ally does not before term is reached is not known, but it may be as- 
sumed that some additional factor is necessary either to release the en- 
ergy of the uterus or more likely to give it the extra stimulus it may re- 
quire. These rhythmic episodes bear a striking resemblance to the con- 
tractions that follow the administration of pituitrin (Pig. 5, C). The 
role of the posterior pituitary in initiating parturition has received scant 
consideration, since it was demonstrated that labor can occur in hy- 
pophysectomized animals. Recent evidence, however, points to the 
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t-s 5 .; — A (Case I), reveals large rhythmic contractions in labor at term. JS (Case 

nf’fiV ^ ®*fnultaneous recording of wterinc contractions and the changes in the position 
Jr cervix during the thirty-nr.st week of pregnancy. Note that the cervix is re- 
T PMled up -with each contraction. Retraction during pregnancy leads to 
cnntr m'sparatory changes for labor, C (Case 6), demonstrates elonic and tetanic 

colitr induced by pituitrin in a multipara near term. Note similarity of clonic 

labor pains. D (Case 7), reveals small, frequent arrhythmic contrac- 
81 a case of uterine inertia during labor. Large contractions absent. E (<jase 
a the typically arrhythmic large and small pregnancy contractions in 

a case of hydatidiform mole. 


probability that ox.ytocic substances are produced in other parts of the 
brain, and it may therefore be necessaiy to reconsider this hypothesis 
which has much to recommend it. 

NORMAL TERM LABOR 

Case 4. — E. S., white, aged 39 years, a multipara at term, was in 
labor. Pig. 5^ ^ reveals the uterine contractions seven hours after the 
spontaneous onset of labor. The membranes were intact and the cervix 
Was 2 fingers dilated. The pains were fairly regular and occurred at ap- 
proximately four-minute intervals. Spontaneous delivery took place 
ree hours later. The appearance of these rhythmic contractions is the 
occurs at term, past term, or prematurely and 
wiiether it begins spontaneously or is indueed. 
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THE RELATION OF THE CERVIX TO THE CONTRACTIONS OF THE UTERUS 

Case 5. ^D. ]\I., white, 33 years of age, a imiltipara, was thirty-one 
P'ig- 5, 5 is a simultaneous record of the contractions 
of the uterus and the changes in the position of the cervix. The cervical 
movements were registered by leading a silk thread sutured at one end 
to the cervix through a pulley arrangement to a muscle lever writing on 
the smoked drum. It will be noted that the cervix was retracted or 
pulled up with each uterine contraction and that it dropped down when 
the uterus relaxed. This phenomenon was recorded as early as the 
twentieth week of gestation and Avas seen during the remainder of preg- 
nancy, labor, and the early puerperium. 

What is the function or purpose of the Braxton Hides contractions? 
Braxton Hicks himself suggested that they aid the circulation of blood 
through the uterine and placental sinuses and assist in adapting the 
position of the fetus to the form of the uterus.® There also can be no 
question but that a muscular organ, if it is to grow and maintain its 
tone, must contract. An additional and extremely important function 
appears to be concerned Avith the changes that occur in the arrangement 
of the muscular elements of the uterus during the course of pregnancy. 
These changes, AA^hich are essential preparations for labor, include the di- 
vision of the uterus into upper, and loAver segments, some degree of 
cervical effacement, and in some Avomen (particularly multiparas) 
partial dilatation of the eervix.^^'^® 

RESPONSE TO PITUITRIN 

Case 6. — M.. S., Avhite, 39 years of age, a multipara, entered the hospi- 
tal at term Avith false labor pains Avhich soon subsided. Fig. 5, C is a 
tracing taken during the course of an unsuccessful Watson induction 
and is presented to demonstrate the effects of pituitrin on the pregnant 
uterus. During the control period of ten minutes, there Avas little 
myometrial activity. Clonic contractions appeared soon after the sub- 
cutaneous injection of 1 I.U. of pituitrin and continued at fairly regular 
intervals for about fifty minutes Avhen a second injection of 2 I.U. Avas 
given. This Avas folloAved almost immediately by a tetanic contraction 
of five minutes’ duration. The clonic contractions then reappeared but 
did not persist. The patient Avas sent home and returned to the hospital 
two Aveeks later Avhen the membran^ ruptured. Labor began spon- 
taneously and terminated thirty minutes later in the birth of an 8-pound 
infant. 

According to Murphy there is a significant relation betAveen the re- 
sponse to pituitrin administered during late pregnancy and the length 
of labor .2° He also noted that the response to pituitrin occurred more 
often (a) in multigravidas than primigravidas, (b) during than before 
labor, (c) later in pregnancy than earlier, (d) after larger than smaller 
doses' of pituitary extract, and (e) Avhen the uterine Avail aa^s tense than 

when it was relaxed.®^ 
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UTERINE INERTIA AND THE EFFECT OF ANALGESIA 

Case 7.— H. F., white, 21 years of age, a primigravida, entp’ed the 
hospital eleven days past the expected date of confinement with mild 
infrequent labor pains and ruptured membranes of twenty-four hours’ 
duration. The pains soon increased in frequency and intensity. An- 
algesia in the form of morphine sulfate (gr. %) and scopolamine 
hydrohromide (gr. tyso) was administered by subcutaneous injection. 
The pains ceased shortly afterwards. Fig. 5, I? is a tracing taken 
twelve hours after the analgesia was given. The cer\dx was now two 
fingers dilated. The tracing reveals the presence of small, frequent, 
arrhythmic contractions of short duration. Tj^pical labor contractions 
are absent. The pains returned 4 hours later following a hot enema 
and continued at regular intervals for 10 hours when spontaneous de- 
livery occurred. 

The effect of analgesia administered during labor is often unpre- 
dictible. In some instances the contractions increase in frequency and 
intensity and precipitate delivery maj’- occur. In other cases there is 
no effect on the contractions. 

HYDATIDIPORM JIOLE 

Case 8. — E. L., a 42-year-old white woman, was admitted to the hospi- 
tal vdth a history of amenorrhea of eight months ’ duration. The uterus, 
however, was the size of a six months’ gestation. Fetal heart sounds, 
movements, and parts were absent. One-tenth cubic centimeter of 
urme gave a strongly positive Friedman test. External hysterography 
revealed the presence of both the large and small contractions occurring 
m the characteristically irregular pattern of pregnancy (Fig. 5, E). 
E hydatidiform mole w^as later removed by abdominal hysterotomy. It 
IS interesting to note that Braxton Hicks had recognized the presence 
of contractions in this condition.'^ 

CONCLUSIONS 

Pregnancy, aside from the development of the fertilized ovum, is 
merely a continuation of the luteal phase of the menstrual cycle. The 
same hormones (estrogen and progesterone) are produced by the corpus 
lateum and the placenta, and the same irregular type of myometrial 
activity takes place. Apparently the arrhythmic contractions of preg- 
nancy gradually bring about a division of the uterus into an upper and 
a lower segment and some degree of effacement and dilatation of the 
preparator}'- steps in the expulsion of the fetus are rap- 
y completed by the rhythmic contractions of labor ■whose appearance 
IS rather abrupt. Labor may be regarded as the terminal event of a 
process designed to expel the products of gestation that begins at the 

ime the ovum is fertilized. Just what it is that usually prevents pre- 
niature emptying of the uterus is still a question. When this is knowm 
■"e may understand the cause of the onset of labor. 
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The development of breast cancer in 1,206 women, whose breasts had been 
operated upon for benign noninfectious lesions of the breast, was studied and 
compared witli the incidence of breast cancer in females of the general population 
in the same age groups. 

While the data are insufficient with regard to adenoma and adenocystoma, they 
do indicate that adenoma is without significance as regards subsequent malignancy, 
and that adenocystoma is a precancerous lesion. 

When age specific rates are used, the breast cancer attack rate for women with 
chronic mastitis and related lesions in the age group from 30 to 49 years is 11.7 
times the rate for the Massachusetts female population; in the group over 50 years of 
age, 2.5 times as great; in the entire group, 4.5 times as great. 

Chronic cystic mastitis and chronic mastitis predispose to the development of 
breast cancer. No means at present exist to determine those lesions which will 
develop cancer and whicli will not. The risk is not sufficiently great to warrant 
bilateral mastectomy in cases of chronic mastitis and chronic cystic mastitis. 

Patients in whom these lesions are found on operation, should subsequently be 
carefully watched and simple mastectomy done if nodules or cysts develop in residual 
breast tissue. 

William C. Henskb. 



THE COMPARATIVE PHYSIOLOGY OF PLACENTAL 

TRANSFER 


Louis B. Flexxer, M.D., and Alfred Gellhorn, M.D., Baltimore, Md. 
(From ihe Departmeni of Embryology, Carnegie Institution of Washington) 


T he questions concerned witli iilacental permeability or placental 
transfer which have, until recently, been put to experimental test, 
are very largely concerned with the problem of whether a particular 
substance will pass through the placenta. Tliese substances vary from 
metabolites^’ - and hormones®’ ■* of obvious and important interest to fetal 
physiology, to molecules supposedly of graded size used to estimate the 
limit of placental permeability.® A few of these studies have been per- 
formed with the concept of comparative physiology m mind; the im- 
portance of this approach rests in the wide differences found in the histo- 
logic structure of the placenta in different species of animals. The con- 
clusion to be drawn from such studies is that the placentas which 
morphologically appear less permeable are in fact less permeable when 
tested physiologically. Thus, for example, antibodies pass the human 
placenta, which is hemochorial, but not the syndesmochorial placenta 
of the cow.®’ ’ 


An important step was taken by Lell, Liber, and Snyder® who pro- 
posed, by studying the rate of transfer of phenolsulfonphthalein from 
fetus to mother, to investigate possible changes which might take place 
in the rate of placental transmission at various parts of gestation in the 
rabbit. A similar step was later taken by Rodolfo® in an effort to 
measure changes in permeability of the placenta to antibodies at differ- 
ent parts of pregnancy. Both sets of data lead to the conclusion that 
the rabbit placenta of late pregnancy is more permeable than that of 
early pregnancy. 


Before the principles underlying placental transfer can be well under- 
stood, the following questions must be answered. Does the permeability 
of the placenta vary with the period of gestation? If the answer be 
positive, what are the underlying causes for the variation? Are there 
iiterences in permeability among the several morphologic tjqies of 
P acentas ? Is the quantity of substance transferred across the placenta 
'■^0 ated to the rate at which the fetus is growing? Does the placenta act 
an inert membrane or filter placed betiveen the maternal and fetal 
circulations or does it modifj’’ the transmission of substances by eon- 
u ing energy to the process and so acting as an organ of secretion ? 
■'I is the failure of a substance to pass the placenta related to its 
P }sical and chemical characteristics? What effects do pathologic 
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processes have upon placental transmission and so upon the nutrition of 
the fetus ? 

Ideally, from an experimental standpoint, one should he in a position 
to study the problems with several or many test substances; and these 
substances should be as closely related as possible to those molecules 
wliich normally pass the placenta. The advent and development of 
stable and radioactive isotopes, together with reliable methods of ex- 
quisite sensitivity for their deteetion, has furnished a method which 
satisfies this criterion. The isotope may be used to identify or “mark” 
a molecule (e.g., heavy hydrogen of atomic weight 2 replaces its isotope, 
hydrogen of atomic weight 1, in heavy water) and the molecule sub- 
sequently traced by detecting the isotope. Or the isotope may be studied 
directly as an ion (e.g., which is radioactive and which is detected 
b 3 ^ an instrument used for measuring radioactivity). 

The present paper brings together the results of several separate in- 
vestigations on the comparative physiologj’’ of the placental transfer of 
radioactive sodium. This substance was chosen as the beginning tracer 
material, because it is easily prepared by the cyclotron or electrostatic- 
pressure generator, its behavior in the body is not complex, and it is one 
of the physiologically important chemical building stones of the or- 
ganism. In all instances, it has been used in a concentration far below 
the toxic level.^* 

The details of the experimental procedure may be found in the original 
eommunications.^^'^® Suffice it here to say that the essential steps were, 

(a) intravenous injection of the radioactive sample into the mother, 

(b) removal of the fetus by abdominal hj'^sterotomj’' at a known interval, 
about an hour, after the injection, (c) measurement of the placental 
weight and fetal weight, (d) measurement of the radioactivity present 
in the ashed remains of the fetus and in a sample of maternal blood 
plasma. 

The data from the various observations on the guinea pig, rat, rabbit, 
cat, goat, and sow have yielded the following correlations:. (1) correla- 
tion of rate of transfer across a unit weight of placenta with the period 
of gestation, (2) correlation of transfer rate across the placenta with 
respect to morphologic type of placenta, (3) correlation of change in 
transfer rate to fetus with variation of relative growth rate of fetus. 
These correlations will now he discussed separately; the details of the 
observations may be found in the original communications.^^"^® 

1. V uriatioiv of the- Rate of Transfer Across a Unit Weight of Placenta 
With the Period of Gestation.— Tbe transfer rate per unit weighty of 
placenta is obtained for a pai’tieular period of gestation by calculating 
the amount of sodium transferred to the total fetus in a known period 
of time and dmding this quantity by the weight of the placenta. 

The results of the observations on the six animals which have been 
studied are given in Fig, 1. To repi'esent all of them on a common chart, 
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it lias been neeessaiy to plot, at fractional parts of the gestation period, 
the transfer rate per unit weight of placenta in terms of the maximum 
rate which is observed near term. This is obviously required because, 
among the several animals, there are wide differences both in length of 
gestation period and magnitude of placental rates. 

The amount of sodium (Na) supplied to the fetus in a unit time can 
be obtained readily from the quantity of radioactive sodium (Na^^) 
found in the fetal ash and maternal plasma. The Na®^ present in the 
maternal circulation is thoroughly mixed with all the Na of the maternal 
plasma. Any Na^^ which passes from the mother to the fetus is accom- 
panied by Na from the mother and in the same proportion as holds for 
the maternal plasma since the two isotopes, in this regard, behave equiva- 



, 1- — ^Variation of rate of transfer of sodium across unit weights of the indicated 

Placentas with the period of gestation. As explained in the text, the actual quantity 
01 sodium which is transferred across a gram of placenta can be calculated from the 
□ala of the figure for any day of gestation. 


lently. If the concentrations of Na and Na^'* in the maternal plasma be 
designated, respectively, by Naji.p. and Na^^ji.p., and the total Na 
and total Na^^ transported to the fetus per hour by NaT.p. and Na^^T.p., 
then: 

Na,.,. = X Na=.„. 

The eoncentration of Na in the maternal plasma has been assumed 
° nig. per c.e. in each instance. The actual amount of sodium 

passing across a unit weight of placenta on a particular day of gestation 
can be readily found with the values read from the graph together with 
to in the table of Fig. 1. For example, suppose one wishes 

at fnansfer rate per gram placenta in the ease of the rabbit 

r hVi'^ ^^^c^ity-third day of gestation. The total gestation period in the 
^ It is thirty-two days. The twenty-third day, consequently, is 0.72 
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of the total gestation period. The transfer rate at this time, as is evident 
fioin the graph, is 41 per cent of the observed maximum, and this 
maximum, as is to be seen in the table, has a value of 9.25 mg. of sodiinn 
per gram 2ilaeenta per liour. Hence, each gram of the rabbit’s placenta 
on the twenty-third day of pregnancy transfers 3.8 mg. Na per hour. 

Fig. 1 shows that the six placentas all have the common characteristics 
of an increase in transfer rate as pregnancy proceeds. So far as the 
data are concerned, this change is most pronounced in the cat. A unit 
weight of the cat’s placenta shows an increase in transfer rate of about 
67 times from the middle of the third tenth of gestation to the maximum 
observed just before term. Tiie observed change in the transfer rate is 
least spectacular in the goat, where it increases about five times during 
approximately the last half of gestation. 

With the exception of the sow, all the placentas also have in common 
a peak or maximum transfer rate per unit weight shortly before term 
with a sharp drop in transfer rate as term is approached. 

These findings immediately recall one of the questions asked in the 
introduction to this paper: What are the underlying causes for the 
observed increase in transfer rate per gram of placenta ? A satisfactory 
answer to this question must involve quantitative knowledge of possible 
changes in such factors as size of placental capillary beds, rate of 
placental capillary blood flow, surface area across whicli exchange occurs, 
etc. All of these factors are unsatisfactorily understood. An important 
contribution has been made by numerous studies of Bareroft and his 
collaborators.^’^"^® 

Of clearer meaning at the moment are those morphologic changes 
found to occur as the placenta ages. A correlation can be made between 
changes in the placental structure and changes in the rate of transfer 
at different periods of gestation, but these are necessarily crude because 
of lack of quantitative measurements of tissue and cell relations. How- 
ever, the general picture is clear and consistent. In the sow, there is 
a progressive diminution in the heights of chorionic and uterine epi- 
tbelia.^® In the goat, chorionic villi are covered with an inner cellular 
and an outer syncytial layer ; in the later stages of pregnancjq the inner 
cellular layer thins and the sjmeytial layer becomes discontinuous. The 
cat, like the goat, has an inner cellular and an outer syncytial layer, and 
in this ease aging of the placenta is accompanied by reduction in height 
and in places disappearance of the cellular layer. The rat, guinea pig, 
and rabbit, in the earlier part of the gestation period, have chorionic villi 
covered with a single layer. In later pregnancy, this layer thins and 
disappears to such a large extent that Mossman^® has suggested the term 
“hemo-endothelial” for the placenta at this period. The fall in transfer 
rate near term is in all likelihood due to senile changes in the placenta, 
such as thrombosis of the maternal vessels with infarction, etc. 



. placenta/hr, 
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Fig. 2 presents the changes in rate of transfer of sodium across a unit 
weight of the rabbit’s placenta as gestation proceeds. The figure also 
gives in schematic form those changes in the chorionic plasmodinm or 
sjmcytinm which have been described by Mossman^® at various periods 
of gestation. The syncytium is complete at the eighteenth day, at the 
twenty-fifth day it is discontinuous, and it has practically disappeared 
at the thirtieth day. The transfer rate of Na across the placenta in- 
creases as these changes occur. Tlie figure consecpiently presents the 
sort of correlation which can be made between known morphologic 
changes and the observed changes in function. 



Pig. 2. — Changes in rate of transfer of sodium across a unit weight of the rabbit's 
Placenta at different periods of gestation. The diagrams of the villi indicate the type 
change which can be correlated with the functional change. F.B.V . 
retal blood vessels; /.V.S.. intervillous space; S., syncitium. 


If this correlation be valid, an inspection of Fig. 1 indicates those 
mtervals during w^hieh the maximum morphologic and physiologic 
changes in the placenta would be expected to take place. For example, 
m the ease of the rat we would anticipate that more striking changes 
would occur between the eighteentli and twenty-second day than during 
those preceding. This is the period during which the transfer rate in- 
creases most rapidly. 
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2. Correlation of Transfer Rate and Morphologic Type of Placenta.— 
Grosser^" has classified all placentas into four groups. This grouping 
depends upon the number of tissue layers separating the maternal and 
fetal circulations, as is evident from Table I, which has been taken from 


Table I. Cellular Layers Between Maternal and I^tal Circulation. 
Grosser '' s Classifioation of Placentas 




MATERNAL 


FETAL 


TYPE OP 
PLACENTA 

endothe- 

lium 

CONNEC- 

TIVE 

TISSUE 

EPITHE- 

LIUM 

EPITHE- 

LIUM 

CONNEC- 

TIVE 

TISSUE 

ENDOTHE- 

LIUM 

Epithelio- 

chorial 

+ 

4* 

+ 

■f 

-t 

+ 

Syndesmo- 

chorial 

-t- 

+ 

- 

-t 

-J- 

-f- 

Endothelio- 

chorial 


- 

- 

+ 

+ 

f 

Hemo- 

chorial 




+ 

+ 

-(- 


EXAMPLES 


[Sow 

jcoat, slieep, 
cow 

Cat 

[Guinea pig, 
rat, rabbit, 
man 


Grosser. One of our purposes has been to study the variations in trans- 
fer rate which occur among these four types of placentas. It is apparent 
that a measure of the variation among placentas of the same group must 
be obtained in order to appraise properly differences in the behavior of 
placentas belonging to different morphologic groups. For this reason 
we have chosen to study one member of each of three groups and three 
members of the fourth group. The sow has been taken because it belongs 
to the epitheliochoi’ial group; the goat, because it is syndesmochorial; 
the eat, because it is endotheliochorial; and the rat, rabbit, and guinea 
pig have been chosen as representatives of the hemochorial group. We 
have compared the transfer rates across these different placentas at 
corresponding parts of the total gestation period. 

Fig. 3 presents schematically the type of tissue layers placed between 
maternal and fetal circulations in Grosser 's four groups. Above the 
diagrams of the placentas, there is indicated graphically the amount of 
sodium transferred per gram of placenta per hour midway between the 
eighth and ninth tenths of gestation. Two important conclusions are 
evident from the data of the figure. The first is that there is little varia- 
tion in transfer rate among the members of a single group. The maxi- 
mum variation is between the rat and guinea pig, the former having a 
transfer rate approximately 40 per cent greater than the latter. This 
close correspondence holds as well for eailier and later stages of preg- 
nancy.^®’ The second conclusion is that the greater the number of 
tissue layers placed between maternal and fetal circulations, the lower 
the unit transfer rate. Thus, the unit transfer rate of the rat’s placenta 
with three tissue layers is 320 times that of the sow ivith six layers. It 
is also to be noted that the difference between the goat, a representative 
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of the syndesmochorial group, and the cat, of the endotheliochorial 
group, is relatively slight. 

3. Correlation Between Relative Gh'oivth Rate of Fetus and Rate of 
Transfer of Sodium to Fetus . — Does the fetus receive a constant supply 
of sodium from the mother during- the gestation period and incorporate 
with growth the amount which is needed while the remainder is returned 
to the maternal circulation ? Or, does the supply of sodium vary during 
the gestation period according to the rate of fetal growth 1 The answer 
to these questions can be obtained by comparing the supply of sodium 
to a gram of fetus per unit time Avith the rate at which that gram of 
fetus reproduces itself. The first of these two quantities is found by 


.026 


SOW 


□ 

GOAT 



epithelio- 

chorial 


SYNDESMO- 

CHORIAL 



.69 

□ 



ENDOTHELIO- HEMO- 
CHORIAL CHORIAL 


Pig. 3. — ^A'^ariation of transfer rate per unit weight of placenta with the morphologic 
type of placenta. The numerical values give the mg. of Na transferred across a unit 
''’®'Bnt of placenta per hour as observed in each instance at the middle of the ninth 
of pregnancy. The relative magnitudes of the transfer rates are indicated by 
the relative areas of the dotted rectangles. The diagrams indicate the number and 
Kind of tissue layers interposed between maternal and fetal circulations in each of 
ctrosser’s four groups. 


Simply dividing the total sodium transferred to the fetus per hour by 
the fetal Aveight. The second quantity is the relative groAvth rate of the 
fetus and is obtained in a manner previously'- giA'en^’^ from the data 
relating fetal Aveight to gestation age. If the placenta is nicely adapted 
to the needs of the fetus, one Avould expect a large amount of sodium 
to be transferred per gram fetus when the relative groAA'th rate is high, 
Since sodium is an integral part of each unit mass of tissue, and a loAver 
transfer rate per gram fetus Avhen the relatNe groAvth rate is Ioav. 
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Fig. 4 gives tlie relative growth rate and the transfer rate of Na per 
gram fetus at progressive fetal weights for the cat. It is evident that 
the two curves are similar; when the fetus is small and a unit weight of 
its tissue is reproducing itself rapidly, the transfer rate of Na to a unit 
weight of fetus is high, and as the fetus grows older and its relative 
growth rate drops, the supply of sodium per unit weight of fetus is com- 
mensurately low. This finding in the cat is typical of that observed in 
the other animals which have been studied. 

These results can be exi^ressed in another way. As has been said, the 
curves of relative growtli rate and rate of supply of sodium are similar. 
If this be strictly true, it follows that the rate of supply of sodium to 
a unit weight of fetus times a constant quantity should be equal to the 
relative growth rate at any fetal Aveight or fetal age, or K = relative 
growth rate -f transfer Na per gram fetus per hour. The precision with 



which this concept fits the observations Avill be evident from the variation 
in K at various parts of gestation. The value for K for the several ani- 
mals and at different periods of pregnancy is given in Table II. It is 
apparent that the variation in K for a particular animal is remarkably 
small. 

These findings suggest the hypothesis that the fundamental principle 
underlying placental function is that the rate at which substances are 
transferred to a unit weight of fetus shall parallel the relative growth 
rate of the fetus. 

We have been further interested to inquire whether Avide differences 
in the relative groAvth rates of the fetuses of different animals can be 
correlated AAuth differences in the rate at Avhieh sodium is supplied to a 
unit Aveight of fetus. Thus, it can be seen in Table II in the middle 
of the seventh tenth of gestation that the rabbit is reproducing its weight 
at the rate of 25 per cent daily, Avhereas the goat is reproducing its 



